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TREATMENT  OF  CHLOROSIS  BY 
HYDROCHLORIC  ACID. 


By  W.  hale  white,  M.D. 


Few  facts  in  therapeutics  are  more  certain  than  that  iron 
cures  chlorosis  ;  and  yet,  as  is  the  case  with  so  many  other 
of  our  really  valuable  remedies,  we  are  unable  to  explain  how 
it  acts.  Inasmuch  as  the  most  constant  symptom  of  chlorosis 
is  a  deficiency  of  iron  in  the  blood,  it  was  for  a  long  time 
assumed  that  the  iron  given  as  a  medicine  was  absorbed  into 
the  blood,  and  that  there  making  good  the  deficiency,  it 
cured  the  disease.  But  a  little  thought  will  show  serious 
objections  to  such  a  view. 

In  the  first  place,  the  blood  in  chlorosis  is  deficient,  not 
only  in  iron,  but  also  in  red  blood-corpuscles.  What  cor- 
puscles there  are  have  too  little  iron  in  them ;  it  is  possible 
that  adding  iron  to  the  blood  might  increase  their  iron  until 
it  reached  for  each  corpuscle  the  healthy  amount,  but  we  do 
not  know  why  iron  should  lead  to  the  development  of  new 
corpuscles.  Again,  in  any  case  of  chlorosis  the  amount  of 
iron  the  body  lacks  is  only  a  few  grains.  Suppose  the 
healthy  weight  of  a  woman  who  becomes  the  subject  of 
chlorosis    to    be  nine  stone,   that  is   126  pounds,  she    will 
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have  in  Health  about  nine  and  a  half  pounds  of  blood.  The 
greater  part  of  this  is  water;  not  all  the  solids  are  hgemoglobin. 
Hsemoglobin  is  a  very  complex  molecule,  for  it  contains  more 
than  2000  atoms  (071221130^214^245^^^2)  >  ^^^  ^^  these  only 
one  is  iron.  Therefore  it  follows  that  the  amount  of  iron  in  the 
blood  is  very  slight.  Schmidt  has  calculated  that  it  is  about 
0*05  per  cent,  of  the  weight  of  the  whole  blood,  which  Avould 
allow  a  woman  of  nine  stone  thirty-three  grains  of  iron  in  her 
blood.  Now,  supposing  that  she  is  moderately  ill  with 
chlorosis,  she  will  have  lost  half  the  iron  from  the  blood,  or 
about  sixteen  grains  of  iron  ;  so  that  if  she  took  five  grains  of 
reduced  iron  three  times  a  day,  she  would  have  taken  enough 
iron  in  a  single  day  to  raise  the  amount  in  the  blood  to 
the  healthy  standard.  But  we  all  know  from  experience  that 
chlorosis  cannot  be  cured  in  a  day  ;  large  doses  of  iron  have 
to  be  taken  every  day  for  a  month  at  least  in  many  cases. 

Then,  also,  if  it  were  a  mere  question  of  putting  in  iron, 
which,  being  absorbed,  directly  improved  the  blood,  there 
ought  to  be  no  necessity  for  iron  to  be  given  as  a  medicine, 
for  ordinary  diet  contains  quite  enough.  Dr.  Stevenson  has 
been  good  enough  to  supply  me  with  the  following  analysis 
of  the  Guy's  Hospital  full  diet.  A  day's  allowance  contains 
0*45  grains  of  iron  in  the  12  oz.  of  bread,  0*15  grains  in  the 
half-pint  of  milk,  0"05  grains  in  4  oz.  of  mutton,  0*10  grains 
in  half  a  pound  of  rice  pudding,  and  0*15  grains  in  8  oz.  of 
potatoes ;  the  butter  contains  none,  or  the  merest  traces ; 
therefore  this  daily  diet  contains  0*9  grains  of  iron.  Con- 
sequently, a  chlorotic  girl  who  is  sixteen  grains  of  iron  short 
would,  in  two  and  a  half  weeks,  take  enough  iron  to  make 
good  the  deficit  in  the  blood ;  but  we  all  know  that  it  will 
not  cure  chlorotic  patients  to  put  them  on  full  diet  without 
any  medicine  at  all.  I  have  tried  this  in  two  cases,  which 
will  be  found  in  the  appendix  to  this  paper,  and  it  will  be 
seen  that  they  hardly  improved  at  all  on  full  diet  only. 
They  will  be  alluded  to  in  detail  presently. 

The  other  reasons  why  it  is  impossible  to  look  upon  the 
cure  of  chlorosis  as  simply  a  question  of  the  addition  of  iron 
to  the  blood  are — first,  that  it  is  often  necessary,  in  order  to 
prevent  a  relapse,  to  continue  the  iron  even  after  the  red 
colour  has  returned  to  the  cheeks;  secondly,  the  fact  that  the 
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cure  in  some  cases  can  be  effected,  or  at  any  rate  accelerated, 
by  arsenic;  thirdly,  it  has  been  shown  by  MM.  Pecholier  and 
Saint-Pierre*  that  salts  of  copper  will  cure  chlorosis  ;  and 
fourthly,  that  chlorosis  can  probably  be  cured  by  perman- 
ganate of  potassium.  It  might  be  thought  that  possibly  the 
arsenic,  the  copper,  or  the  manganese  combined  with  some 
substance  in  the  body  which  contained  iron,  and  that  in  so 
doing  it  set  free  the  iron  ;  but  it  is  very  difficult  to  believe 
that  arsenic  could  turn  out  iron  from  any  compound.  Thus, 
for  clinical  reasons,  we  are  forced  to  conclude  that  iron  does 
not  cure  in  chlorosis  by  merely  directly  making  up  the 
amount  of  iron  of  which  the  blood  is  short. 

It  has  always  been  taught,  and  is  still  stated  in  many 
books,  that  when  iron  is  given  internally  an  albuminate  is 
formed,  and  it  is  in  this  state  absorbed.  Let  us  see  if  this 
is  true.  Hamburger*  has  made  experiments  to  decide 
whether  iron  is  absorbed  at  all  from  the  intestine.  A  dog, 
which  weighed  eight  kilogrammes,  was  given  300  grammes  of 
meat  in  a  day  containing  15  milligrammes  of  iron.  It  had 
thus  taken  180  milligrammes  of  iron  in  twelve  days.  Of  this 
amount  38'4  appeared  in  the  urine,  136*3  in  the  fasces,  1*8 
in  the  bile;  altogether  176-5  milligrammes.  During  the  sub- 
sequent nine  days  49  milligrammes  of  iron  a  day,  in  the  form  of 
sulphate  of  iron,  wQre  added  to  the  previous  diet.  At  the  end 
of  these  nine  days  the  first  allowance  of  meat  was  resumed 
for  four  days  more.  Thus,  in  thirteen  days,  195  milligrammes 
of  iron  were  taken  in  the  meat,  and  441  as  sulphate  of 
iron ;  altogether  636  milligrammes.  The  quantity  excreted 
amounted  to  58*4  in  the  urine,  549*2  in  the  fseces,  0*8  in  the 
bile  ;  altogether  608*4.  Therefore,  during  twelve  days  on 
which  no  sulphate  of  iron  was  being  given,  the  amount  of  iron 
excreted  in  the  urine  was  38*4  milligrammes,  and  during  nine 
days  during  which,  on  the  same  diet,  sulphate  of  iron  was 
given,  and  during  the  four  days  subsequent  to  this,  or 
thirteen  days  in  all,  the  amount  excreted  in  the  urine  was 
58*4  milligrammes.  So  that  the  administration  of  sulphate 
of  iron  by  the  mouth  leads  to  very  little  more  iron  in  the 

'  *  Revuo  Q^n^rale  de  Clitiiqoe  et  de  Tli^np«atiqae,'  Jan.  7tb,  1891. 
'  Hamburger,  '  Zeitschr.  f.  physiol.  Chem.,'  vol.  ii,  p.  191,  1878;  and  Bong% 
'  Physiol,  and  Path.  Chein.,'  traus.  by  L.  C.  Wooldridge,  p.  95. 
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urine,  but  an  enormous  increase  of  it  in  the  faeces.  A  second 
experiment  gave  similar  results.  These  experiments  appear 
to  show  that  very  little  of  the  sulphate  of  iron  taken  is 
absorbed,  the  greater  part  passing  out  in  the  faeces  as  the 
sulphide  and  turning  them  black. 

There  are,  however,  two  possibilities  :  it  may  be  that  the 
iron  is  absorbed,  and  again  re-excreted  into  the  intestine  j  or 
it  may  be  that  it  is  absorbed  and  locked  up  in  some  organ 
in  the  body. 

Now,  to  determine  if  iron  is  excreted  into  the  intestine 
from  the  blood,  the  first  thing  is  to  decide  whether  in  a 
fasting  animal,  or  in  one  being  fed  on  iron-free  food,  any  iron 
is  excreted  into  the  intestine.  Bidder  and  Schmidt,  forty 
years  ago,  found  in  the  urine  of  a  fasting  cat  from  1*4  to  1*7 
milligrammes  of  iron  daily,  and  from  six  to  ten  times  the 
amount  in  the  faeces.  Gottlieb^  cleared  out  the  intestine  of 
a  dog,  weighing  9  kilogrammes,  with  sulphate  of  magnesium. 
He  then  fed  it  on  a  diet  of  100  grms.  of  starch  paste,  50  grms. 
of  suet,  and  50  grms.  of  curds  a  day,  and  he  emptied  the 
bowels  daily  with  sulphate  of  magnesium  ;  the  faeces  con- 
tained 3*6  milligrammes  of  iron  a  day.  He  calls  this  a  diet 
very  poor  in  iron,  but  he  admits  that  it  contains  1'5  to  2'0 
milligrammes  of  iron  in  a  day.  These  experiments,  he 
considers,  show  that  iron  can  reach  the  intestines  by  excre- 
tion from  the  blood,  but  that  the  quantity  is  very  small. 
This  might  be  poured  in  either  through  the  bile  or  the 
gastric  and  intestinal  juice.  But  these  experiments  are  not 
worth  so  much  as  they  appear  at  first  sight  to  be,  for 
Gottlieb  himself  admits  the  diet  contains  iron,  and  this  is 
confirmed  by  the  following  analysis,  with  which  Dr.  Steven- 
son has  kindly  supplied  me.  One  pint  of  milk  contains 
•048  grain  of  iron,  and  it  yields  13^  fluid  ounces  of  whey, 
which  contain  *023  grain  of  iron;  thus,  when  milk  is  curdled, 
half  the  iron  goes  into  curds  and  half  into  the  whey.  Thus 
some  of  the  small  amount  of  iron  in  the  faeces  might  have 
come  from  the  food  ;  and  as  regards  the  rest,  it  must  be 
remembered  that  the  intestinal  epithelial  cells  which  are 
constantly  being  shed  contain  much  iron. 

Many  experimenters  have  stated  that  the  bile  contains  iron, 

*  '  Zeitsch.  f.  physiol.  Chemie,'  Band  xv.  Heft  5. 
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and  most  text-books  have  copied  this  statement,  which,  how- 
ever, is  probably  incorrect,  for  Bunge,  Hamburger,  and  other 
of  the  more  recent  investigators  have  been  unable  to  detect 
more  than  the  merest  traces  of  iron  in  the  bile.  Speaking  of 
the  iron  found  in  the  intestine  of  fasting  animals  and  those 
fed  on  a  diet  nearly  free  from  iron,  Bunge  says,  "  It  may  be 
that  iron  is  excreted  through  the  intestinal  wall,  perhaps  by 
the  aid  of  leucocytes,  which  appear  to  play  an  active  part  in 
excretion  as  well  as  in  absorption.  To  me  the  most  natural 
explanation  seems  to  be  that  the  iron  fonnd  in  the  excreta  of 
fasting  animals  arises  from  the  rejected  epithelial  cells  of 
the  intestine.  The  dried  epithelium  of  the  intestine  contains, 
according  to  C.  Schmidt's  analysis,  0'46  per  cent,  more  iron 
than  the  haomoglobin  itself." 

These  experiments  are,  then,  unsatisfactory,  for  they  do  not 
teach  us  whether  the  intestine  can  excrete  iron  from  the 
blood,  but  the  balance  of  evidence  is  that  it  does  not. 

The  attempt  has  been  made  to  determine  the  question  by 
injecting  large  amounts  of  iron  into  the  circulation  or 
under  the  skin,  and  observing  the  quantity  in  the  intestine. 
All  observers  are  agreed  that  injection  of  iron  in  this  way 
leads  to  a  very  trifling  excess  in  the  amount  excreted  in  the 
urine,  so  if  the  iron  is  not  excreted  into  the  intestine,  it 
must  be  locked  up  in  the  tissues  of  the  body.  Among  the 
older  experimenters,  Buchheim  and  Mayer,  after  injecting 
salts  of  iron  into  the  blood,  found  a  large  amount  in  the 
intestine ;  but  Quincke,  after  the  injection  of  lactate  of  iron 
into  the  jugular  vein,  did  not  obtain  any  excess  in  the 
intestine.  Jacobi  and  Gottlieb  are  the  two  most  recent 
experinaenters  on  the  subject,  but  they  are  likewise  at 
variance.  Jacobi  fed  dogs  on  milk,  and  every  day  cleared 
out  the  bowels  with  Carlsbad  salts ;  by  this  means  he  reduced 
the  amount  of  iron  in  the  faeces  to  almost  nothing.  He 
then  injected  into  the  femoral  vein  a  solution  of  a  tartrate 
of  iron  which  contained  in  1  c.c.  0*0065  grm.  of  iron  ;  the 
amount  of  fluid  injected  was  equivalent  to  0*143  grm.  of  iron. 
The  dog  was  soon  after  bled  to  death.  The  abdomen  was 
at  once  opened,  and  the  intestines  were  sprayed  npon  with 
an  ether  spray  to  contract  the  vessels  and  drive  out  the 
blood  from  them.     He  then  found  that  the  wall  of  the  large 
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intestine  contained  TQ  milligrammes  of  iron,  that  of  the 
small  4-9  ;  the  contents  of  the  large  1-0  milligramme,  and 
of  the  small  1"28.  The  total  was  9*08  milligrammes,  or 
only  6*35  per  cent,  of  what  he  injected.  In  a  second 
experiment,  conducted  in  the  same  way,  he  only  recovered 
15-1  per  cent,  of  the  amount  injected.  Neither  he  norNovi 
had  been  able  to  find  that  the  injection  of  iron  into  the 
vessels  causes  any  appreciable  increase  in  the  bile.  Jacobi, 
therefore,  concludes  that  after  the  intra- venous  injection  of 
iron  the  amount  in  the  intestines,  bile,  and  urine  is  so  slightly 
raised  that  the  iron  must  be  stored  up  somewhere.  Grottlieb's^ 
results  are  directly  contrary  to  these.  He  cleared  out  the 
intestine  with  Glauber's  salts,  kept  the  dogs  starved  for  many 
days,  and  then  fed  them  on  the  diet  which,  as  has  already 
been  mentioned,  he  considers  sufl&ciently  free  from  iron. 
He  analysed  the  faBces  daily  for  six  days,  and  found  that 
3*5  milligrammes  of  iron  was  the  average  passed  every  day. 
He  then  injected  iron  subcutaneously  for  nine  days,  the 
total  amount  injected  being  100  milligrammes.  During 
these  nine  days  the  daily  average  excretion  of  iron  was 
6*8  milligrammes  of  iron  in  the  faeces.  During  the  sub- 
sequent nineteen  days  the  average  daily  amount  of  iron  in 
the  faeces  was  6'6  milligrammes  ;  it  then  fell  to  normal.  He 
reckons  that  without  any  injection  of  iron  the  amount  in  the 
fseces  would  be  in  twenty-eight  days  86*2  milligrammes,  but 
that  for  the  twenty-eight  days,  during  nine  of  which  100 
milligrammes  of  iron  was  injected  subcutaneously,  and  the 
nineteen  subsequent  days,  the  total  amount  of  iron  in  the 
faeces  was  183'1  milligrammes,  so  that  the  subcutaneous 
injection  of  100  milligrammes  of  iron  increased  the  amount 
of  the  iron  in  the  faeces  by  96'2  milligrammes.  Other 
experiments  gave  the  same  results,  namely,  that  after  the 
injection  of  large  quantities  of  iron  into  the  veins,  a  very 
considerable  proportion,  often  as  much  as  three  quarters  of 
it,  could  be  recovered  from  the  intestine.  Further,  at  the 
time  of  death  the  liver  contained  so  much  iron  that  it  is 
extremely  probable  that  the  iron,  in  its  way  through  the 
body,  is  temporarily  stored  up  in  the  liver,  and  from  there 
passed  on  into  the  intestine. 

'  '  Zeitschrift  f .  physiol.  Chem./  Bd.  xv,  Heft  5. 
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These  experiments  appear  to  render  it  probable  that  iron 
can  be  excreted  from  the  blood  into  the  intestine,  and  they 
are  supported  by  the  oft-quotod  experiments  of  Cahn,  who 
injected  salts  of  mangancHo  into  the  blood  of  rabbits,  and  found 
that  manganese  reappeared  in  the  contents  of  the  stomach 
and  intestine.  I  do  not  think,  however,  that  too  much 
stress  should  be  laid  upon  the  experiments  of  Gottlieb,  for 
Jacobi  obtained  contrary  results,  the  value  of  which  is,  how- 
over,  diminished,  as  he  killed  his  animals  too  soon;  still,  even 
allowing  that  some  iron  in  Gottlieb's  experiments  was  excreted 
into  the  intestine,  it  is  a  long  step  to  conclude,  from  the  fact 
that  when  salts  of  iron  are  suddenly  thrown  into  the  blood 
they  reappear  in  the  intestine,  that  salts  of  iron  given  by  the 
mouth  are  probably  absorbed  into  the  blood  and  re-excreted 
into  the  intestine.  We  have  just  seen  that  it  is  highly 
improbable  that  inorganic  salts  of  iron  are  absorbed  from 
the  intestine;  secondly,  if  they  are,  it  by  no  means  follows 
that  they  are  absorbed  as  inorganic  compounds,  at  all  com- 
parable in  their  action  to  the  salts  of  iron  that  Gottlieb  and 
others  have  thrown  into  the  veins.  Farther,  all  the  recent 
work  appears  to  show  that  animals  differ  very  much  in  their 
behaviour  to  iron.  Bunge,  in  discussing  this  question, 
draws  attention  to  the  fact  that  sometimes,  after  injection 
of  salts  of  iron  into  the  blood,  symptoms  of  poisoning, 
such  as  reduced  blood-pressure,  intestinal  disturbances,  and 
paralysis  of  the  central  nervous  system,  appear,  but  that 
these  symptoms  are  never  observed  after  the  introduction  of 
iron  into  the  stomach.  He  suggests  that  this  shows  that  the 
iron  is  not  absorbed ;  and  it  certainly  seems  to  me  to  prove 
that  large  amounts  of  inorganic  compounds  of  iron  cannot 
in  man  be  absorbed  into  the  blood,  for  I  have  sometimes 
given  such  large  doses  of  perchloride  of  iron  in  cases  of 
gastric  ha}morrhage  that  the  patient  has  taken  a  gramme  of 
iron  in  a  few  hours,  but  none  of  these  symptoms  of  poison- 
ing have  occurred.  But  even,  for  the  sake  of  argument, 
allowing  that  inorganic  iron  compounds  can  be  absorbed,  it 
by  no  means  follows  that  they  are  re-excreted  into  the  intes- 
tine, for  although  manganese  salts  injected  into  the  blood 
are  excreted  into  the  intestine,  yet,  if  they  are  taken  into  the 
stomach,  no  evidence  of  their  absorption  can  be  discovered. 
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Still  it  is  just  possible  that  the  iron  may  be  absorbed  in  an 
innocuous  form ;  or  that  after  absorption,  while  in  the  body, 
it  may  be  converted  into  some  innocuous  compounds  of  iron 
quite  incapable  of  producing  poisoning  symptoms. 

The  outcome  of  all  we  have  said  is  this,  that  the  commonly 
received  doctrine  that  the  inorganic  salts  of  iron  are 
absorbed  is  not  proved,  nor  is  it  disproved,  but  on  the  whole 
the  balance  of  evidence  renders  it  very  probable  that  they 
are  not  absorbed.  Nor  is  it  settled  whether,  if  they  are 
absorbed,  they  may  not  be  re-excreted  into  the  intestine. 
Some  evidence  here  points  one  way,  some  the  other.  If  we 
assume  that  the  inorganic  iron  compounds  are  not  absorbed 
from  the  intestine,  how  then  is  it  possible  that  iron  can  cure 
chlorosis  ? 

Whatever  salt  of  iron  is  introduced  into  the  stomach,  it 
quickly  becomes  converted  into  a  chloride.  The  ferric  chlo- 
ride, when  it  comes  in  contact  with  the  sodium  carbonate  in 
the  intestinal  juice,  becomes  an  oxide  of  iron,  and  the  ferrous 
chloride  becomes  ferrous  carbonate.  Both  the  oxide  and 
the  carbonate  are  soluble  in  the  presence  of  the  organic 
substances  present  in  the  intestine.  Later  on,  by  the  action 
of  the  sulphur  compounds,  and  the  reducing  agents  in  the 
intestines,  these  iron  compounds  are  converted  into  the 
sulphide  of  iron,  and  as  such  excreted  with  the  faeces. 

Bunge  has  proposed  the  following  hypothesis  to  meet 
/  these  facts.  He  shows  that  all  the  iron  present  in  our  food 
exists  in  very  complex  organic  compounds,  of  which  hsematin 
is  a  well-known  example.  On  the  supposition  that  inorganic 
salts  cannot  be  absorbed,  we  must  conclude  that  iron  is  only 
capable  of  absorption  in  the  form  of  these  complex  organic 
compounds.  He  shows  that  sulphide  of  ammonium  can 
slowly  remove  the  iron  from  these  complex  organic  com- 
pounds, and  convert  into  an  inorganic  sulphide.  Now,  he 
supposes  that  in  chlorosis  too  little  hydrochloric  acid  is 
secreted  by  the  stomach,  and  as  a  result  indigestion  is  pre- 
sent, as  indeed  it  commonly  is.  The  hydrochloric  acid  is 
powerfully  antiseptic,  consequently  without  it  fermentative 
processes  are  very  rife,  and  micro-organisms  flourish.  The 
micro-organisms  he  supposes,  especially  those  of  butyric 
acid  fermentation,  are  so  abundant  that  they  pass  into  th& 
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small  intestine.  As  a  result  of  the  bntyrio  acid  fermen- 
tation, hydrogen  is  set  free,  and  alkaline  sulphides  are 
formed  by  tho  reducing  action  of  this  nascent  hydrogen  on 
the  sulphur  compounds  of  tho  food.  These  alkaline  sal- 
phides,  acting  like  tho  sulphide  of  ammonium,  decompose 
tho  complex  organic  iron  compounds  in  the  food,  and  there- 
fore there  are  none  of  them  to  be  absorbed.  It  is  sap> 
posed  that  the  reason  why  iron  cures  chlorosis  is  that  the 
iron  salts  administered  as  medicine  are  acted  upon  by  the 
alkaline  sulphides,  and  that  consequently  the  iron  in  the 
food  is  protected.  This  doctrine  is,  he  considers,  supported 
by  the  fact  that  iron  is  only  beneficial  in  large  doses,  for  a 
large  quantity  is  required  for  the  alkaline  sulphides  to  act 
upon  in  order  that  they  may  not  act  on  the  iron  in  the  food. 
Now  I  come  to  the  work  that  I  have  done  with  the  object 
of  testing  the  truth  of  this  hypothesis.  The  first  thing  to 
see  was  what  improvement  patients  would  make  who  were 
only  put  upon  hospital  full  diet,  which,  as  we  have  already 
seen,  contains  quite  enough  iron  to  cure  them.  All  the 
patients  were  put  to  bed  and  kept  there  for  the  sake  of 
uniformity  of  conditions.  The  following  table  shows  the 
result  of  treating  two  girls  with  chlorosis  with  rest  in  bed 
and  full  diet.     They  are  Cases  1  and  2  in  the  appendix. 
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Case  1.- 

—Red  corpuscles 

18  per  cent. 

4  per  cent. 

Heemoglobin 

20       ,. 

M       „ 

Case  2. 

— Red  corpuscles 

32       „ 

14  (a  little 
before  it  was  26) 

Hsemoglobin 

3       „ 

66  per  c«nt. 

Thus  we  see  that,  even  on  full  diet  without  any  iron  as  a 
medicine,  the  number  of  red  corpuscles  increased  consider- 
ably, and  that  there  was  some  increase  of  haemoglobin.  In 
the  first  case  this  increase  was  just  about  as  much  as  was 
proportional  to  the  increase  in  the  number  of  corpuscles,  so 
here  it  is  clear  that  the  richness  of  each  corpuscle  remained 
about  the  same  as  before  the  investigation  began.  In  the 
second  case  the  number  of  the  corpuscles  increased  largely; 
in  fact,  they  reached  almost  the  number  of  health,  but  the 
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haemoglobin  hardly  increased  at  all,  and  therefore  the  new 
corpuscles  must  have  had  very  little  haemoglobin  in  them. 
We  may,  therefore,  conclude  that  rest  in  bed  and  full  diet 
will  increase  the  number  of  red  blood-corpuscles  consider- 
ably, but  the  individual  richness  does  not  increase,  and  it 
may  even  fall. 

When  the  patient  was  put  upon  sulphate  of  iron  the  quan- 
tity of  hsemoglobin  at  once  increased  very  largely,  but  the 
increase  in  the  number  of  red  corpuscles  was  comparatively 
slight.  It  therefore  appears  that  rest  in  bed  and  good  diet 
lead  to  the  formation  of  red  corpuscles,  but  that  the  ad- 
ministration of  iron  rapidly  leads  to  the  formation  of  fresh 
hgemoglobin.  We  may,  I  think,  conclude  that  there  is  no 
evidence  in  these  observations  to  show  that  in  chlorosis  the 
iron  in  the  full  diet  is  absorbed  when  no  iron  as  a  drug  is 
administered. 

The  theory  that  hydrochloric  acid  in  the  stomach  is  de- 
ficient in  chlorosis  would  receive  much  support  if  it  could 
be  shown  that  this  disease  could  be  cured  by  the  adminis- 
tration of  hydrochloric  acid.  I  have  treated  five  cases  in 
this  way. 

They  are  Observations  3,  4,  5,  6,  and  7  in  the  appendix  to 
this  paper,  and  they  are  tabulated  on  p.  11. 

All  the  patients  were  kept  in  bed  and  on  full  diet  during 
the  whole  of  the  observations.  They  said  they  felt  better 
for  the  treatment  by  hydrochloric  acid,  but  their  colour  did 
not  improve,  and  it  is  quite  possible  that  the  diet  and  rest 
in  bed  were  responsible  for  their  feeling  better.  With 
regard  to  the  blood,  it  will  be  seen  that  upon  the  acid 
treatment,  which  was  always  tried  for  a  long  time,  in  some 
of  the  cases  as  long  as  a  month,  the  red  corpuscles  in- 
creased 20,  22,  4,  6,  and  38  per  cent.,  but  the  hsemoglobin 
only  increased  15,  8,  5,  5,  5  per  cent.  Thus  it  is  clear  that 
under  hydrochloric  acid  there  is  often  a  very  considerable 
increase  in  the  number  of  corpuscles,  but  the  increase  in  the 
amount  of  haemoglobin  is  trifling,  so  that  individual  richness 
of  the  corpuscles  in  haemoglobin  is  much  less  than  it  was 
before  the  acid  was  given.  These  patients,  in  fact,  did  no 
better  than  those  who  were  treated  by  rest  and  full  diet 
only. 
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Upon  the  iron  treatment,  in  two  cases  in  which  the  cor- 
puscles had  upon  the  acid  treatment  reached  nearly  100  per 
cent.,  thoir  number  fell  a  little  ;  and  in  the  other  three  the 
increase  was  10,  23,  32  per  cent.,  but  the  increase  in  the 
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Dnin  given.    Add  nt«M       j 
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CaaeS— 

Red  corpuscles,  per  cent. 

70 

80(99) 

100 

Acid  for  a  month. 

Hiomoglobin            „ 

35 

50 

95 

Iron  sulphate  for  a  month. 
Under  the  acid  tba  oor« 
pnscles  reached  99«  bat 
fell  again  to  80. 

Case  4— 

Red  corpuscles,  per  cent. 

64 

86 

96 

Acid  for  a  month. 

Hsemoglobin            „ 

35 

43 

76 

Carbonate  of  iron  5  days. 

Case  6— 

Red  corpuscles,  per  cent. 

59-4 

63 

86 

Acid  taken  for  14  days, 
pushed  to  75  in  a  day.l 
Perchloride  of  iron  8 
days. 

Hemoglobin            „ 

30 

35 

75 

Case  6— 

Red  corpuBcles,  per  cent. 

52 

58 

90 

Acid  taken  3  weeks. 

HaMiioglobin            „ 

35 

40 

76 

Large  doses  of  perchloride 
of  iron  for  a  month. 

Ca«>7— 

Red  corpuscles,  per  cent. 

56 

94 

86 

Acid  taken  3  weeks. 

Htemog  obin             „' 

35 

40 

Not 

taken, 

but 

Large  doses  of  sulphate  of 
iron  for  3  weeks. 

colour  Tery  much  improred 

hsBmoglobin  was  as  follows  (in  Obs.  7  there  is  no  record  of 
the  haamoglobin  after  the  iron,  but,  as  the  patient's  colour 
was  much  improved,  we  may  fairly  set  the  increase  down  as 
the  same  as  in  the  previous  three  cases) :  45,  32,  40,  35,  35  ; 
that  is  to  say,  there  was  always  a  great  and  rapid  increase 
in  the  amount  of  hssmoglobin. 

We  may  conclude,  therefore,  that  hydrochloric  acid  has 
no  more  efficacy  in  curing  chlorosis  than  ha.s  simple  rest  in 
bed  and  good  food./  Whether  the  hydrochloric  acid  is 
given,  or  whether  it  is  omitted,  there  is  usually  a  consider- 
able increase  in  the  number  of  red  corpuscles,  but  very  little 
improvement  in  the  amount  of  haemoglobin.     The  patient 
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feels  better  under  both  circumstances.  But  directly  large 
doses  of  iron  are  given  tbere  is  a  rapid  increase  in  the 
amount  of  baemoglobiuj  and  the  patient  begins  to  get  well 
quickly.  These  experiments,  therefore,  negative  the  suppo- 
sition that  the  cause  of  chlorosis  is  a  deficiency  in  the  secre- 
tion of  hydrochloric  acid  by  the  gastric  juice.  I  should 
have  liked  to  perform  the  crucial  experiment  of  feeding  a 
patient  suffering  from  chlorosis  upon  a  diet  free  from  iron, 
and  giving  her  some  inorganic  salt  of  iron  at  the  same  time  ; 
but  this  is  impossible,  for  one  cannot  construct  a  diet  con- 
taining no  iron.      The  conclusions  which  I  would  draw  from 

(  this  paper  are — 

/  (1)  Hydrochloric  acid  will  not  cure  chlorosis.  Patients 
treated  with  it  do  not  improve  more  than  they  would  do 
with  rest  in  bed  and  good  food. 

(2)  Eest  in  bed  and  good  food  cause  in  chlorosis  a  con- 
siderable increase  in  the  number  of  red  corpuscles,  but  only 
a  slight  increase  in  the  amount  of  haemoglobin. 

(3)  The  sulphate,  or  the  chloride,  or  the  carbonate  of  iron 
leads  to  a  rapid  cure  of  chlorosis. 

(4)  A  diet  containing  curds  is  not  an  iron-free  diet. 


APPENDIX    OF    CASES. 
Two  Cases  of  Chloeosis  tbeated  without  Drugs. 

Obs.  1.  Chlorosis  treated  without  drugs. — Amy  McA — , 
set.  14,  admitted  6th  May,  1891,  into  Mary  Ward.  (Eeported 
by  Mr.  0.  C.  Worthington.) 

Previous  and  family  history. — Unimportant. 

Eight  months  ago  began  to  have  pain  in  chest,  fainting, 
indigestion,  shortness  of  breath. 

On  admission. — Pale,  constipated.  Basic  hsemic  murmur, 
bruit  de  diable.  Haemoglobin  20  per  cent.  Red  corpuscles 
40  per  cent. 

May  26. — Has  been  treated  with  Aq.  Menth.  Pip.,  purga- 
tives as  required,  and  full  diet.      Haemoglobin  40  per  cent. 
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Red  corpuscles  58  per  cent.  To  take  a  pill  of  Ferri  Snlph. 
Exsic.  gr.  ij,  Ext.  Nucis  Vom.  gr.  ^,  Conf.  Ros.  q.  ■., 
thrice  a  day. 

SOth. — Two  pills  thrice  a  day. 

June  7th. — Is  much  better.  Colour  good,  but  haemio 
murmurs  remain.  Hsemoglobin  74  per  cent.  Corpuscles 
62  per  cent. 

Left  the  hospital. 

Oha.  2.  Chlorosis  treated  without  drugs. — Ellen  D — , 
»t.  16,  admitted  into  Mary  Ward  May  6th,  1891.  (Reported 
by  Mr.  F.  P.  S.  Cresswell.)  Always  had  good  health  till 
six  months  ago,  when  she  began  to  lose  colour,  to  become 
giddy,  and  to  suffer  from  fainting  fits,  dyspnoea,  consti- 
pation, nausea,  amenorrhcea,  and  dyspepsia. 

On  admission. — She  is  very  pale  and  white.  There  is  a 
basic  hsemic  murmur,  and  a  venous  hum  over  the  jugular  veins. 
Headache  and  constipation  are  present.  Red  corpuscles  60 
per  cent.  Haemoglobin  22  per  cent.  Ordered  Pil.  Col.  6 
Hyoscy.  gr.  x  st.,  and  M.  M.  6  M.  S.  p.  r.  n.,  Aq.  Menth. 
Pip.  5j,  t.  d.  s.      Full  diet. 

May  13th. — Feelsmuch  better,  no  headache;  basic  murmur 
not  so  loud,  and  venous  hum  gone. 

21st. — rRed  corpuscles  92  per  cent.  Hsemoglobin  25 
per  cent. 

22nd. — Ferri  Sulph.  Exsic.  gr.  ij,  Ext.  Nucis  Vom.  gr.  J, 
Conf.  Ros.  q.  s.,  t.  d.  s. 

June  1st. — Red  corpuscles  118  per  cent.  Hsemoglobin 
73  per  cent. 

7th. — Red  corpuscles  106  per  cent.  Haemoglobin  90  per 
cent.  Has  got  her  colour  back,  and  feels  quite  well.  Left 
the  hospital  to-day. 

Five  Cases  of  Chlorosis  tbeatbd  with  Htdbochlorio  Acid. 

Ohs.  3.  A  case  of  chlorosis  treated  by  hydrochloric 
acid. — Sarah  P — ,  aet.  18,  admitted  into  Mary  Ward  October 
Ist,  1890.  She  came  in  for  fainting  fits  and  pains  in  the 
head.  She  had  been  in  Miriam  Ward  in  April,  1890,  for 
anosmia  and  occasional  blueness  and  coldness  of  the  fingers. 
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being  almost  a  mild  form  of  Raynaud's  disease.  The  red 
corpuscles  were  then  60  per  cent,  of  normal,  and  the  haemo- 
globin 30  per  cent.  She  recovered  on  treatment  by  iron, 
and  remained  well  till  the  middle  of  August. 

On  admission. — Skin  and  visible  mucous  membranes  all 
very  pale.  Bowels  regular,  no  vomiting.  Respiration  burried. 
Cardiac  dulness,  and  position  of  apex-beat  normal.  There  is 
a  loud  hsemic  murmur,  loudest  in  the  pulmonary  area.  Urine 
normal.  No  optic  neuritis.  Menstruation  regular.  No  oedema 
of  legs.  Complains  of  buzzing  in  the  ears  and  occipital 
headache.  Hsemoglobin  35  per  cent.  Red  corpuscles  79 
per  cent.  She  was  ordered  dilute  hydrochloric  acid  ir\x, 
syrup  5],  water  to  ^j,  t.  d.  s. 

October  10th. — Patient  better;  45  per  cent,  of  haemo- 
globin. 

21st. — Red  corpuscles  99  per  cent.  Hasmoglobin  45  per 
cent.  Patient  is  much  better,  and  her  colour  has  improved  ; 
the  buzzing  and  headacbe  have  disappeared,  but  the  systolic 
murmur  remains,  and  she  is  troubled  with  constipation. 

November  3rd. — Red  corpuscles  80  per  cent.  Hgemoglobin 
50  per  cent.  She  is  better  in  every  way  ;  there  is  no  hasmic 
mui'mur,  and  she  does  not  suffer  from  constipation.  As  the 
haemoglobin  is  still  very  deficient,  she  was  ordered  Ferri 
Sulph.  Exsiccat.  gr.  ij,  Ext.  Nucis  Vomic.  gr,  |.  .  One  pill 
ter  die  for  three  days,  two  pills  ter  die  for  the  next  three 
days,  three  pills  ter  die  afterwards. 

14th. — She  seems  very  well.  Red  corpuscles  99  per  cent. 
Hgemoglobin  65  per  cent. 

December  2nd. — Patient  seems  perfectly  well;  she  was 
discharged  cured.  Red  corpuscles  100  per  cent.  Hsemo- 
globin  95  per  cent. 

Ohs.  4.  Chlorosis  treated  by  hydrochloric  acid.  (Reported 
by  Mr.  A.  H.  Godson.)— Ellen  W — ,  aet.  17,  a  general 
servant,  was  admitted  into  Mary  Ward  January  26th,  1891. 
The  family  and  personal  history  are  unimportant.  The 
patient  suffers  from  shortness  of  breath,  weakness,  headache, 
vomiting,  constipation,  and  amenorrhcBa.  She  is  very  pale 
and  sallow, and  has  a  hgemic  murmur.  Blood:  Red  corpuscles 
64  per  cent.;  hasmoglobin  36  per  cent. 
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January  SOth. — Acid.  Hydrochlor.  dil.  tux,  Syrup.  3J,  Aq. 
ad  3j>  t.  d.  8. 

February  4th. — Red  corpuHcles  72  per  cent.  Uadmoglobin 
35  per  cent. 

17th. — Red  corpuscles  78  per  cent.  Haemoglobin  40  per 
cent. 

27th. — She  says  she  feels  very  much  better.  Red  cor- 
puscles 86  per  cent.  Haomoglobin  43  per  cent.  To  take 
L'ulv.  Ferri  Garb.  Sacch.  gr.  xv  ter  die. 

March  4. — Feels  much  better.  Red  corpuscles  96  per 
cent.      Hasmoglobin  75  per  cent. 

11th. — She  went  out  to-day,  very  much  improved. 

Ohs.  5.  Chlorosis  treated  by  hydrochloric  acid.  (Reported 
by  Mr.  W.  G.  Roper.) — Harriet  S — ,  aet.  30,  admitted  4th 
March,  1891,  into  Miriam  Ward. 

Family  history  unimportant.  The  patient  has  always 
suffered  from  amenorrhcea.  Present  illness. — The  amenor- 
rhoca  has  been  increasing  the  last  few  years.  Lately  she 
has  begun  to  feel  weak,  to  lose  colour,  to  suffer  from  palpi- 
tation, nausea,  sickness,  giddiness,  singing  in  the  ears, 
swelling  of  the  ankles,  and  constipation.  On  admission. — 
She  is  of  a  pale  greenish-yellow  colour,  there  is  a  loud 
hseniic  murmur.  The  blood  is  thin  and  watery.  It  gives 
the  following  result  upon  examination  :  Red  corpuscles  59'4 
per  cent. ;  haemoglobin  30  per  cent.  Ordered  Acid.  Hydro- 
chlor. dil.  vi{x,  in  syrup  and  water,  thrice  daily;  middle 
diet. 

r'^.irch  12, — She  says  she  feels  better,  but  her  colour  has 
not  improved.  An  examination  of  the  blood  gave  red  cor- 
puscles 78  per  cent.  ;  haemoglobin  35  per  cent.  To  take 
Acid.  Hydrochloric,  dil.  })\xx,  thrice  a  day. 

14th. — To  take  Acid.  Hydrochloric,  dil.  n^xxv,  thrice  a 
day.     She  feels  much  better,  but  does  not  look  less  anasmic. 

17th. — Red  corpuscles  63  per  cent.  Hasmoglobin  35  per 
cent. 

18th. — The  patient  says  she  feels  very  mnch  better,  and 
her  appetite  has  improved,  but  as  neither  her  colour  nor 
the  condition  of  her  blood  had  altered,  the  hydrochloric 
acid  was  discontinued  and  the  following  sabstituted  :  Tinot. 
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Ferri  Perchlor.  n^xx,  Mag.  Sulph.  3SS,  Syrup.  Limonis  5!], 
Aq.  ad  ^ss,  6tis  horis. 

26th. — She  has  in  every  way  much  improved.  She 
has  a  much  better  colour,  and  the  blood  which  flows  when 
her  finger  is  pricked  is  natural-looking.  Red  corpuscles  86 
per  cent.      Haemoglobin  75  per  cent. 

28th. — To  take  her  medicine  every  four  hours. 

31st. — Left  the  hospital  to-day. 

Ohs.  6.  Chlorosis  treated  by  hydrochloric  acid.  (Reported 
by  Mr.  C.  F.  Wakefield.)— Emily  C— ,  ^t.  26,  admitted  into 
Mary  Ward  January  14th,  1891.  Is  a  general  servant  in  a 
public-house.  Family  history  and  previous  history  unim- 
portant. Has  been  getting  a  pale  yellow  colour  for  the  past 
year,  and  the  other  symptoms  which  have  gradually  super- 
vened have  been  palpitation,  dyspnoea,  swelling  of  the  feet, 
constipation,  pain  after  food,  vomiting,  and  buzzing  in  the 
ears.  There  is  a  hasmic  murmur  and  a  venous  hum  in  the 
neck.  The  blood  showed  red  corpuscles  52  per  cent,  of 
normal.      Haemoglobin  35  per  cent. 

January  17th. — Middle  diet,  and  began  to  take  the  follow- 
ing :  Acid.  Hydrochlor.  dil.  v\x,  Syrup.  3J,  Aq.  ad  ^j* 
t.  d.  s. 

30th. — Feels  better  in  herself,  but  does  not  appear  so. 

February  6th. — Red  corpuscles  58  per  cent.  Hsemoglobin 
40  per  cent.  Ordered  Ferri  Sulph.  Exsiccat.  gr.  j,  Ext. 
Nucis  Vomicae  gr.  -j,  as  a  pill ;  one  thrice  a  day  for  the  first 
three  days,  two  thrice  a  day  for  the  second  three  days, 
three  thrice  a  day  for  the  third  three  days. 

24th. — Is  much  betterin  every  respect;  no  haemic  murmurs. 
Red  corpuscles  84  per  cent.  Haemoglobin  65  per  cent.  To 
take  four  pills  thrice  a  day. 

March  6th. — Left  the  hospital.  Red  corpuscles  90  per 
cent.  Haemoglobin  75  per  cent.  Is  much  better.  Com- 
menced to  menstruate  two  days  ago. 

Obs.  7.  Chlorosis  treated  by  hydrochloric  acid.  (Re- 
ported by  Mr.  T.  S.  Robson). — Julia  C — ,  aet.  16,  admitted 
into  Mary  Ward  January  14th,  1891.  She  is  a  general 
servant ;  her  previous  and  family  histories  are  unimportant. 
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Her  symptoms,  which  began  eight  months  ago,  are  princi- 
pally the  following  : — Shortness  of  breath,  swelling  of  feet, 
constipation,  nausea,  and  amenorrhoea. 

On  admission. — Sbo  was  very  pale  and  anaemic,  and  had 
a  hsemio  murmur.  Blood  :  Red  corpuscles  56  per  cent.  ; 
hsemoglobin  35  per  cent.  To  take  Acid.  Hydrochlor.  dil. 
T^x,  Syrup.  5j,  Aq.  ad  3j>  ter  die. 

January  24th. — Red  coi-puscles  86  per  cent.  Hemoglobin 
40  per  cent. 

February  4th. — Red  corpuscles  94  per  cent.  Haemoglobin 
40  per  cent.  To  take  Fern  Sulph.  Exsiccat.  gr.  j,  Ext.  Nucis 
Vora.  gr.  J,  One  three  times  a  day  for  three  days,  two 
three  times  a  day  for  next  three  days,  and  three  three  times 
a  day  afterwards. 

12th. — Red  corpuscles  86  per  cent.  Hamoglobin  45  per 
oeni. 

26th. — Is  very  much  better  in  every  way.  Red  cor- 
puscles 86  per  cent.  Her  improvement  in  colour  is  very 
marked. 

March  Ist.^Left  the  hospital. 
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ON   SOME 

INTERESTING  PATHOLOGICAL  CONDITIONS 
MET  WITH  IN  ANIMALS, 

FROM  THE   POST-MORTEM   ROOM  OP  THE  ZOOLOGICAL 
GARDENS. 


By  H.  J.  CAMPBELL,  M.D. 


By  the  kindness  of  the  Zoological  Society,  and  of  Mr. 
Beddard,  I  have  for  some  time  past  had  the  opportunity  of 
making  post-mortem  examinations  of  animals  dying  in  the 
Zoological  Gardens.  I  propose  in  this  paper  giving  a 
short  account  of  a  few  cases  which  appear  to  me  to  be 
interesting.  Some  of  the  conditions  described  are  very  rare 
in  man.  On  the  other  hand,  others  strikingly  resemble 
those  found  in  young  children. 

Tuberculosis  is  by  far  the  commonest  cause  of  death. 
Out  of  one  hundred  and  twenty-six  consecutive  cases  I 
have  found  it  present,  in  one  form  or  another,  in  forty-one, 
occurring  with  the  greatest  frequency  in  monkeys  and  birds, 
and  amongst  the  latter  most  frequently  in  vegetable  feeders. 

Out  of  the  thirty-eight  monkeys  on  which  I  made  post- 
mortem examinations,  twenty  showed  tubercnloas  lesions ; 
and  in  most  of  these  the  tuberculosis  was  general,  the  lungs, 
liver,  and  spleen  being  the  organs  most  commonly  affected. 
One  striking  fact  I  observed  in  the  tuberculous  affections  of 
monkeys  was  the  great  similarity  in  the  pathological  changes 
met  with  in  them  and  in  young  children.  This  similarity 
is  not  confined  to  very  young  monkeys,  but,  as  far  as  my 
limited  experience  goes,  is  found   in  monkeys  of  all  ages. 
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Thus,  in  the  lungs,  a  caseous  broncho-pneumonia  is  ex- 
ceedingly common,  rendering  the  whole  or  the  greater 
part  of  one  or  more  lobes  quite  solid ;  whereas  cavitation, 
though  occasionally  present,  is  rare.  Again,  in  several  cases 
the  disease  had  apparently  spread  from  a  bronchial  gland 
directly  to  the  adjacent  lung.  Again,  as  in  children,  the 
roots  of  the  lungs  were  not  infrequently  found  to  be  the 
parts  most  affected. 

The  following  are  my  notes  of  the  conditions  present  in 
a  few  cases. 

In  a  Malbruck  monkey  the  right  pleura  was  much 
thickened,  and  the  right  lung  had  hardly  any  healthy  tissue 
left,  it  being  one  mass  of  patches  of  softening  caseous 
material.  The  disease  had  apparently  originated  in  caseat- 
ing  glands  at  the  root  of  the  lung ;  these  glands,  which 
consisted  of  soft  breaking-down  caseating  material,  had 
encroached  on  the  lung,  and  had  directly  affected  it.  At 
its  apex  the  left  lung  was  quite  free  from  disease,  but  at  its 
base  there  were  several  patches  of  caseating  broncho- 
pneumonia. At  the  bifurcation  of  the  trachea  a  caseous 
gland  had  suppurated,  and  had  burst  into  the  oesophagus. 

In  a  Rhesus  monkey  I  found  extensive  disease  in  both 
upper  lobes  ;  the  left  lower  lobe  consisted  of  a  solid  caseous 
mass;  the  base  of  the  right  lower  lobe  was  studded  with 
small  patches  of  breaking-down  caseous  material ;  the 
visceral  surfaces  of  both  pleurae  were  covered  with  miliary 
tubercles ;  the  bronchial  and  cervical  glands,  and  also  those 
along  the  aorta,  were  caseating. 

In  another  Rhesus  monkey  there  was,  at  the  upper  and 
posterior  portion  of  the  left  lower  lobe,  a  soft  breaking- 
down  mass,  separated  from  the  lung  by  a  fibrous  capsule, 
which  was  evidently  a  suppurating  gland. 

In  a  Macaque  monkey  the  left  lower  lobe  was  solid 
throughout,  being  in  a  condition  of  caseous  pneumonia.  In 
the  right  lung,  and  in  the  left  upper  lobe,  there  were 
several  patches  of  caseous  broncho-pneumonia.  The  apices 
were  free  from  disease. 

In  another  case  I  found  a  large  cavity  at  the  apex  of  the 
left  lung,  while  the  left  lower  lobe  was  solid. 

The  following  case  of  a  Rhesus  monkey  is  peculiar,  the 
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conditions  met  with  differing  in  many  roHpeoti  from  those 
usaally  found  in  monkeys.  There  was  recent  pleurisy  over 
the  whole  surface  of  the  left  lung,  while  at  its  root  there 
were  a  number  of  breaking-down  patches  of  caseons  broncho> 
pneumonia.  At  the  apex  of  the  left  lower  lobe  there  was 
n  ragged-walled  cavity,  as  big  as  a  wnlnut,  and  filled  with 
pus.  The  extreme  apices  of  both  lungH  were  free  from 
disease,  but  there  was  caseation  in  the  lobes  on  the  left  side ; 
it  was  more  extensive  in  the  upper  than  in  the  lower  lobe. 
The  right  lung  was  studded  all  over  with  grey  miliary 
tubercleSj  but  there  was  no  tubercle  to  be  found  in  any 
other  part  of  the  body.  The  peculiarities  of  this  case, 
therefore,  consisted  in  the  greater  implication  of  the  left 
upper  lobe  than  of  the  lower,  in  the  greater  tendency  to 
cavitation  than  is  usual,  and  in  the  absence  of  tubercle  in 
the  liver  and  spleen. 

In  a  Malbruck  monkey  I  found  double  tubercular 
pleurisy,  with  a  localised  empyema  at  the  dorsal  and  lower 
portion  of  the  left  chest.  The  lower  third  of  the  upper  lobe 
of  the  left  lung  was  entirely  transformed  into  a  caseons 
mass ;  there  were  no  cavities,  but  caseous  patches  were 
dotted  here  and  there  in  both  lungs.  The  apices  were  free  ; 
the  bronchial  glands  were  swollen  and  caseous. 

In  another  case-  I  found  left-sided  pleurisy.  The  lung 
was  firmly  adherent  to  the  chest-wall  anteriorly  and' 
inferiorly ;  posteriorly  it  was  free  above,  but  adherent 
below.  The  upper  half  of  the  upper  left  lobe  was  con- 
verted into  a  rngged-walled  cavity,  which  was  filled  with 
pus  ;  the  lower  half  of  the  upper  lobe  was  solid,  being  in 
a  condition  of  caseous  broncho-pneumonia.  The  lower  lobe 
on  the  left  side,  and  the  whole  of  the  right  lung,  were 
studded  with  grey  miliary  tubercles,  and  dotted  with 
numerous  small  foci  of  suppuration.  These  small  abscesses 
were  surrounded  by  lung  tissue  in  a  condition  of  grey 
hepatisation. 

Thus  we  see  that,  as  regards  the  lungs,  there  is  a  great 
similarity  between  the  conditions  frequently  observed  in 
children  and  in  those  present  in  the  above-mentioned  cases. 
But  there  is  a  marked  dissimilarity  in  the  comparative 
iufrequency  of  any  disease  being  met  with  in  the  brains  of 
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monkeys,  either  in  the  form  of  a  tubercular  meningitis  or 
in  that  of  a  caseous  nodule.  The  heart  and  pericardium 
are  very  rarely  affected.  In  one  case  which  came  under  my 
notice,  that  of  a  pig-tailed  monkey,  there  were  two  small 
tubercular  nodules  on  the  parietal  surface  of  the  peri- 
cardium. 

On  the  other  hand,  as  in  children,  the  spleen  is  affected 
in  a  very  large  number  of  cases  ;  I  found  it  to  be  so  in 
thirteen  out  of  the  twenty  monkeys  I  examined.  The  organ 
was  generally  much  enlarged,  with  an  irregularly  nodu- 
lated surface.  It  was  occasionally  affected  with  miliary 
tubercle,  but  was  more  frequently  studded  with  caseous 
nodules.  In  some  cases  there  was  hardly  any  healthy  tissue 
left,  almost  the  whole  organ  being  changed  into  a  caseous 
mass.  In  other  cases  there  were  several  cavities,  contain- 
ing purulent  fluid,  so  that  the  condition  shown,  on  cutting 
across  the  organ,  could  be  fairly  described  as  cavitated. 
Thus  in  a  Ehesus  monkey  the  spleen  was  much  enlarged, 
and  nodular  on  the  surface,  and  contained  several  large 
cavities,  together  with  a  number  of  caseating  nodules.  In 
another  very  similar  case  the  spleen  was  also  much  en- 
larged, and  contained  numerous  cavities ;  the  greater  part 
of  the  organ  was  changed  into  a  caseous  mass,  so  that  only 
about  one  tenth  of  it  presented  normal  characteristics. 

The  liver  was  found  to  be  affected  even  more  often  than 
the  spleen — in  fact,  in  fourteen  out  of  the  twenty  cases  that 
came  under  my  notice.  In  one  it  was  studded  throughout 
with  grey  miliary  tubercles,  in  another  it  contained  a  large 
number  of  small  caseous  nodules,  and  in  a  third  it  was 
riddled  with  small  caseating  tubercles. 

In  only  three  cases  did  I  find  the  peritoneum  to  be 
affected. 

In  one  of  these,  the  chimpanzee,  "  Sally,"  I  found 
very  extensive  tubercular  peritonitis  ;  the  intestines  were 
all  matted  together,  and  the  mesentery  much  contracted  ; 
numerous  caseating  glands  were  present,  and  there  was  a 
small  quantity  of  fluid  in  the  abdominal  cavity.  There  was 
also  fluid  in  both  chests,  and  recent  lymph  on  the  surface 
of  both  lungs.  I  found  also  a  few  miliary  tubercles  and 
several  patches  of  broncho-pneumonia  in  the  lungs,  but  the 
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affection  of  these  organs  was  evidently  of  very  recent  date. 
The  liver  and  spleen  both  contained  a  few  tnbercles,  and  there 
were  tubercular  ulcers  in  the  intestine.  In  only  a  very  few 
other  cases  did  the  intestine  show  typical  tnbercnlar  aloe- 
ration. 

In  one  Rhesus  monkey  the  ntems  showed  two  ulcers  on 
its  inner  surface,  while  the  cavity  contained  abont  an  ounce 
of  broaking-down  blood-clot.  There  were  several  tubercles 
in  the  substance  of  the  muscle. 

The  lymph-glands  very  frequently  showed  caseous  changes, 
but  the  kidneys  rarely  ;  in  only  a  few  cases  did  they  present 
a  few  grey  miliary  tubercles.  In  no  case  did  the  supra- 
renal capsules  show  any  disease. 

From  these  cases,  and  from  others  which  I  have  not  men- 
tioned, one  may,  I  think,  draw  the  following  conclusions  :  that 
cavitation  is  rare ;  that  caseous  broncho-pneumonia  is  the 
commonest  condition  ;  that  the  apices,  instead  of  being  espe- 
cially liable  to  the  disease,  are  generally  free  or  less  affected 
than  other  parts  ;  that  the  lungs  are  rarely  alone  affected  ; 
that  in  most  cases  the  liver  and  spleen  are  attacked ;  that 
in  a  few  the  peritoneum  is  affected ;  and  that  in  a  large 
number  caseating  glands  are  present. 

Tuberculosis,  though  most  prevalent  in  monkeys,  is 
also  very  frequently  found  in  many  other  animals, 
especially  in  birds.  Thus  I  have  found  it  in  a  globose 
curassow,  in  a  lineated  kallege,  in  two  pheasants,  in  three 
ducks,  in  a  white-tailed  eagle,  in  a  touracou,  in  a  pigeon, 
in  a  lark,  in  a  kingfisher,  in  a  parrot,  in  an  eagle  owl,  in 
a  cormorant, 'in  a  finch,  in  a  mynah,  and  in  a  rhea. 

In  the  curassow  there  was  a  mass  of  caseating  ma- 
terial about  the  left  knee-joint,  the  synovial  membrane  was 
pulpy  and  much  thickened,  and  the  cartilages  were  eroded- 
Old  calcareous  nodules  were  present  in  the  bases  of  both 
lungs,  while  the  liver  and  spleen  contained  numerous 
miliary  tubercles. 

In  the  white-tailed  eagle  the  spleen  was  enlarged  and 
nodular.  It  might  be  described  as  consisting  of  a  mass 
of  tubercular  caseating  material.  There  were  also  scattered 
tnbercles  in  the  liver. 

In  the   lineated  kallege  the  liver  was  studded  all  over 
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with  patclies  of  breaking-down  caseating  material,  and  the 
peritoneum  was  dotted  with  miliary  tubercles.  In  the 
place  where  the  left  testis  ought  to  have  been,  there  was 
a  large  mass  of  tubercular  caseous  material  in  which  not 
a  trace  of  testicular  structure  remained ;  no  left  testis 
could  be  found,  although  the  right  was  in  its  normal  position 
and  of  normal  size. 

In  the  ring-tailed  pheasant  the  liver  and  spleen  were 
studded  with  caseous  nodules,  the  greater  part  of  the 
normal  structure  of  both  organs  being  replaced  by  caseous 
material ;  the  peritoneum  contained  many  tubercles. 

In  the  summer  duck  both  lungs  showed  many  patches  of 
caseous  broncho-pneumonia,  and  the  liver  was  studded  with 
recent  miliary  tubercles. 

In  the  pigeon,  the  liver,  spleen,  and  left  lung  showed 
acute  miliary  tuberculosis,  while  the  left  anterior  and 
posterior  thoracic  air-sacs  were  affected  with  an  acute 
tubercular  inflammation. 

In  the  short-toed  lark  I  found  a  fatty-looking  tumour 
round  one  elbow- joint.  It  was  soft  but  not  fluctuating, 
and  only  thinly  covered  over  by  skin.  On  cutting  into  it 
I  found  that  it  consisted  of  solid  caseating  material ;  tubercle 
bacilli  were  present  in  great  abundance.  The  interior  of  the 
joint  and  all  the  internal  organs  appeared  to  be  perfectly 
healthy. 

In  the  Indian  tree  duck  the  lungs  were  healthy,  except 
for  one  caseating  nodule  as  big  as  a  pea,  which  I  found 
in  the  right  lung.  Cheesy  lymph  was  present  on  the 
peritoneal  membrane,  and  a  little  serous  turbid  fluid  in  the 
abdominal  cavity.  The  liver  was  quite  solid,  and  retained 
its  shape  as  though  it  had  been  moulded  in  plaster.  Its 
tissue  was  largely  replaced  by  a  firm  ?  caseous  material* 
There  were  a  few  caseous  nodules  on  the  peritoneal  surface 
of  the  intestine,  but  there  was  no  ulceration  of  the  mucous 
membrane  corresponding  to  the  nodules  on  the  external 
surface. 

In  the  vinaceous  Amazon  parrot  there  was  at  the  base  of 
the  tongue  a  large  tubercular  caseating  mass,  which  was  as 
large  as  a  small  almond,  and  which  projected  into  the 
pharynx.     There  was  also  another  caseating  mass,  in  front 
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of  the  vertebral  column,  between  the  cesophagus  and  the 
bone,  while  in  the  pectoraliH  major  there  was  an  oncapttaled 
pea-sized  nodulu. 

In  the  eugle  owl,  at  the  bifurcation  of  the  trachea  I  found 
a  oaseating  mass,  which  had  involved  and  perforated  the 
wall,  and  had  nearly  blocked  up  both  bronchi.  The  lungs 
were  somewhat  collapsed,  but  in  no  part  airless.  There 
were  a  few  caseous  deposits  in  the  liver  about  the  portal 
fissure  and  on  the  surface  of  the  spleen ;  the  other  organs 
were  all  healthy. 

In  the  cormorant  the  right  lung  was  largely  affected. 
About  two  thirds  of  its  normal  tissue  was  replaced  by  a 
mass  of  caseating  cheesy  material,  mixed  with  altered  blood. 
The  air-sac  in  connection  with  this  part  of  the  lung  was 
filled  with  a  yellow  cheesy  mass,  while  its  walls  were 
thickened.  The  liver  and  spleen  were  riddled  with  small 
tubercular  nodules. 

In  the  finch  both  lungs  were  so  filled  with  caseous 
patches,  that  there  appeared  to  be  hardly  any  healthy  tissue 
left.  The  liver  also  contained  much  caseous  material,  which 
replaced  the  normal  tissue. 

In  the  mynah  the  liver  showed  many  caseous  nodules, 
while  all  the  other  organs  were  healthy. 

In  the  rhea  tlie  intestines  were  in  a  very  remarkable 
condition.  Along  their  whole  length,  and  in  both  caeca, 
there  were  a  very  large  number  of  caseous-looking  tumours, 
which  projected  into  the  lumen  of  the  gut ;  many  of  these 
were  ulcerated  on  the  surface,  and  of  a  black  colour.  The 
size  of  these  tumours  varied  from  that  of  a  pea  to  that  of  a 
walnut.  In  no  case  was  there  any  indication  of  their 
breaking  down;  on  the  contrary,  they  were  very  firm  and 
dense.  In  one  caecum  an  intussusception,  through  which 
only  a  small  probe  could  be  passed,  had  been  produced  by 
one  of  these  nodules  having  been  grasped  and  passed  on. 
Miliary  tubercles  were  present  in  the  liver,  but  the  rest  of 
the  body  was  free  from  tubercle. 

In  only  four  other  cases  have  I  found  tubercular  disease, 
namely,  in  a  Burrhal  wild  sheep,  in  a  binturong,  in  an  agouti, 
and  in  nn  Esquimaux  dog. 

In  the  Burrhal  wild  sheep  I  found  extensive  cavitation 
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at  both  apices,  and  at  the  ventral  borders  of  the  lungs. 
Both  lungs  were  closely  adherent  anteriorly  to  the  dorsal 
surface  of  the  sternum.  There  was  no  sign  of  pleurisy 
over  any  other  part  of  the  lungs,  except  that  the  pericardium 
was  closely  adherent  to  the  ventral  border.  Early  peri- 
carditis was  present,  the  heart  being  covered  with  soft 
oedematous  lymph.  In  the  posterior  lobes  there  were 
numerous  patches  of  broncho-pneumonia  in  the  stage  of 
red  hepatisation,  while  in  the  anterior  lobes  there  were  older 
patches,  already  grey.  The  animal  was  very  much  wasted. 
The  only  other  disease  to  be  found  was  old  capsulitis  of  the 
spleen.  The  chief  points  of  interest  in  these  cases  were  the 
limitation  of  the  pleurisy  to  the  most  dependent  region,  and 
the  marked  affection  of  the  apices  of  the  lungs. 

In  the  binturong  the  lungs  contained  a  considerable 
number  of  small  caseating  nodules  ;  both  posterior  lobes 
were  collapsed,  owing  to  the  presence  of  a  considerable 
quantity  of  serous  fluid  in  both  chests.  Close  to  the  head 
of  the  pancreas,  and  pressing  on  the  inferior  vena  cava, 
there  were  a  number  of  caseating  glands,  some  of  which 
were  suppurating.  Numerous  caseating  nodules  were 
present  in  the  liver,  and  there  was  one  in  the  spleen.  The 
abdomen  contained  a  small  quantity  of  serous  fluid. 

In  the  agouti  there  were  two  small  caseous  masses  in 
one  lung,  and  the  liver  and  spleen  were  both  in  a  condition 
of  miliary  tubercle. 

In  the  Esquimaux  dog  there  were  a  few  tubercles  on  the 
visceral  surface  of  the  pleura,  but  there  were  none  in  the 
tissue  of  the  lung.  The  small  intestine  showed  numerous 
caseating  nodules  on  its  peritoneal  surface  ;  these  were  most 
plentiful  at  the  commencement  of  the  jejunum.  This 
case  is  interesting  from  the  fact  that  Professor  Semmola,  in 
a  paper  communicated  to  the  Royal  Medico-Chirurgical 
Academy  of  Naples,  which  was  abstracted  in  the  Supplement 
to  the  '  British  Medical  Journal '  of  August  22nd,  1891, 
stated  that  the  dog  is  absolutely  insusceptible  to  tubercu- 
losis. It  is  without  doubt  rare  to  find  tubercular  disease  in 
carnivorous  animals.  This  is  curious  when  we  consider  how 
frequently  it  occurs  in  herbivorous  animals,  whose  raw  flesh 
is  so  constantly  eaten  by  Carnivora. 
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After  tuberoolosis,  inteBtical  diseases  were  the  most 
frequently  met  with.  Very  often  enteritis  was  the  only 
pathological  condition  to  be  found.  In  these  cases  the 
lower  part  of  the  small  intestine  and  of  the  colon  contained 
light  yellow,  frothy,  liquid  fsDces,  the  mucous  membrane  was 
somewhat  congested,  and  Peyer's  patches  and  the  solitary 
follicles  were  somewhat  swollen.  Sometimes  early  broncho- 
pneumonia,  collapse  at  the  bases  or  other  parts  of  the  lungs, 
or  a  little  bronchitis  was  also  present ;  in  fact,  just  the 
conditions  so  frequently  found  in  children. 

I  have  also  found  intussusception.  It  occurred  in  a  boa 
constrictor  ;  the  intussuscepted  portion  measured  three  inches, 
and  had  advanced  to  three  inches  from  the  anus.  The  g^t 
was  permeable,  but  only  to  a  small  probe  ;  the  part  above 
the  intussusception  was  dilated,  and  contained  some  liquid 
faeces  and  much  mucus. 

I  found  obstruction,  due  to  faecal  impaction,  in  four  cases. 
In  a  rhea  I  found  in  the  lower  part  of  the  small  intestine 
a  mass  of  matted  hair,  wool,  and  vegetable  fibre,  which 
distended  and  completely  occluded  the  gut;  the  coils  above 
were  much  distended,  and  those  below  collapsed  and  empty. 

In  an  armadillo,  which  had  been  given  milk  and  pounded 
or  minced  meat  to  eat,  and  which  had  in  addition  eatea  some 
of  its  bed,  I  found  a  little  hay  in  the  stomach,  and  a  con- 
siderable mass  of  hay,  partially  digested,  obstructing  the 
duodenum,  about  six  inches  from  the  pylorus.  Above  the 
obstruction  the  duodenum  was  much  dilated,  and  in  a  con- 
dition of  acute  inflammation ;  below  it  the  intestine  was 
much  contracted,  and  almost  completely  empty.  All  the 
other  organs  were  in  a  normal  condition. 

In  a  helicoderma  there  was  an  obstruction  in  the  small 
intestine,  about  ten  inches  from  the  pylorus.  It  was  caused 
by  impacted  food,  amongst  which  were  some  pieces  of  egg- 
shell. The  duodenum  was  much  dilated  above  the  obstruc- 
tion, and  its  wall  much  thickened  ;  below  it  was  empty  and 
contracted.  I  could  not  discover  any  perforation,  but  there 
was  universal  acute  peritonitis,  and  multiple  abscesses  of 
small  size  were  present  in  the  liver. 

I  found  in  a  water-viper  a  very  peculiar  condition,  dne 
to  the  presence  of  tapeworms,  about  midway  between  the 
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stomach  and  tlie  anus  ;  the  intestine  for  about  six  inches 
was  much  distended,  and  was  crowded  with  a  felt-like  mass 
of  tapeworms  ;  the  mucous  membrane  in  this  part,  and  above 
it  up  to  the  stomach,  was  in  a  condition  of  intense  inflam- 
mation. It  was  swollen  and  red,  with  many  submucous 
haemorrhages. 

The  small  intestine  of  a  crane,  which  had  been  for  forty- 
two  years  in  the  Gardens,  was,  for  about  eighteen  inches  of 
its  length,  crowded  with  ascarides  ;  the  gut  had  a  rope-like 
feel,  and  the  intestine  was  so  choked  up  that  it  must  have 
been  quite  impossible  for  anything  but  liquid  substances  to 
have  passed  through. 

In  a  python  the  small  intestine  contained  about  fifty  tape- 
worms {8oleno]phorus  megalocephalus) ,  which  were  mostly 
attached  for  about  eight  inches  of  its  length  to  the  mucous 
membrane :  a  few  nematode  worms  were  present  in  the 
lungs. 

In  a  Macaque  monkey  the  caecum  was  distended  with 
hard  faeces.  The  mucous  membrane  showed  patches  of 
ulceration  over  its  whole  surface ;  the  appendix,  however, 
was  healthy,  and  there  was  no  trace  of  peritonitis. 

Broncho-pneumonia  is  not  at  all  uncommon.  It  is 
generally  associated  with  some  other  condition,  such  as 
enteritis,  &c.  &c. 

I  have  twice  found  empyema,  once  in  a  sheep  and  once 
in  a  monkey. 

In  the  sheep  it  was  secondary  to  a  bedsore  on  the  sternum. 
About  the  middle  of  the  ventral  surface  of  the  bone  there  was  a 
sore,  covered withamass of  hair  and  sloughing  skin.  Thebone 
was  bare  and  superficially  necrosed,  presenting  a  worm-eaten 
appearance.  Within  the  thorax,  extending  up  to  the  apex, 
opposite  to  the  bedsore,  there  was  a  localised  empyema. 
The  ventral  borders  of  both  lungs  were  adherent  to  the 
sternum  by  a  mass  of  cheesy-looking  material.  Broncho- 
pneumonia was  present  in  the  right  upper  lobe  of  the  lung, 
the  tissue  of  which  was  breaking  down  in  several  places, 
forming  a  number  of  small  caseating  patches. 

In  the  monkey  there  was  a  double  tubercular  pleurisy, 
with  a  localised  empyema,  on  the  anterior  surface  of  the 
left  lung. 
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Pleurisy  with  effusion  and  without  any  other  diweMe  is 
very  rare.  I  found  it,  however,  in  two  Diana  monkeys. 
In  the  one  there  was  effusion  into  the  right  chest,  with 
recent  lyuiph  on  the  surface  of  the  lung.  In  the  other  the 
pleurisy  whs  rij^ht-sided,  the  wholo  lung  was  firmly  adherent 
to  the  chest  wall,  except  for  a  narrow  strip  along  the  dorsal 
surface  parallel  to  the  vertebral  column.  Both  lungs  were 
very  oodematous ;  there  was  recent  acute  pericarditis,  and  the 
testes  were  enlarged  and  fibroid.  There  was  no  trace  of 
tubercle  to  be  found  anywhere. 

On  the  other  hand,  bronchitis  is  very  common.  In  one 
case,  that  of  a  brown  bear,  there  were  several  subpleural 
ecchymoses,  and  the  fluid  in  the  tubes  was  blood-stained. 

In  an  Upland  goose,  around  the  root  of  each  lung 
there  was  an  enchondromatous-looking  growth,  infiltrating 
the  lungs  to  a  considerable  extent.  These  growths  were 
exceedingly  hard,  and  nodular  on  the  surface.  A  mass  of 
the  same  consistency  and  appearance  as  the  lung  tumour,  and 
about  as  big  as  a  pea,  was  encapsuled  in  the  pectoralis  major 
muscle.  When  examined  microscopically  the  tumours  were 
seen  to  be  composed  of  exceedingly  minute  cells. 

Inflammation  of  the  air-sacs  is  not  uncommon  in  birds. 
I  found  an  interesting  condition  in  two  gulls.  In  both,  the 
walls  of  the  interclavicular  anterior  thoracic  air-sacs  were 
much  thickened.  In  the  one  case  both  air-sacs  contained 
mould  ;  in  the  other  the  anterior  thoracic  was  free,  but  the 
interclavicular  was  lined  with  a  thick  mycelium  of  Pent- 
cillium  glaucum,  with  abundant  aerial  hyphae  bearing 
conidia. 

Diseases  of  the  heart  and  pericardium  are  rare ;  I  have 
only  fouud  endocarditis  in  two  cases.  In  the  one,  that  of 
a  ring-tailed  coati,  there  were  recent  vegetations  on  the 
edges  of  the  mitral  valve,  and  a  breaking-down  ante-mortem 
clot  at  the  apex  of  the  left  ventricle.  There  was  also 
double  hydrothorax.  In  the  other,  that  of  an  African 
rhinoceros,  the  endocarditis  was  secondary  to  pysBinia 
caused  by  a  large  bedsore  on  the  hip.  The  disease  WM 
right-sided,  the  tricuspid  valve  being  covered  with  vegeta- 
tions. A  mass  of  fibrinous  clot  was  attached  to  the  endO'- 
cardium,  opposite  to  the  valve. 
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I  found  pericarditis  in  four  cases — in  a  deer,  in  a  squirrel, 
and  in  two  monkeys.  In  one  of  the  monkeys,  as  I  have 
already  mentioned,  it  was  associated  with  right-sided 
pleurisy,  and  in  the  deer  with  general  pyaemia. 

Non-tubercular  peritonitis  is  not  uncommon.  I  found 
it  in  five  cases,  of  which  the  four  following  are  the  most 
interesting. 

In  a  lesser  white-nosed  monkey  there  was  general  acute 
peritonitis,  which  had  apparently  arisen  from  a  very  acute 
enteritis.  I  could  not  discover  any  intestinal  perforation, 
and  the  peritonitis  was  not  purulent.  Along  the  whole 
length  of  the  small  intestine  the  Peyer's  patches  were 
swollen  and  superficially  ulcerated.  The  ulcers  were  most 
abundant  in  the  jejunum,  and  in  the  lower  part  of  the 
duodenum ;  they  were  less  plentiful  near  the  ileo-cascal 
valve,  and  looked  older,  being  greyish  in  colour,  not  so 
much  swollen,  and  nowhere  presenting  separating  sloughs. 
The  csecum  contained  one  patch  of  ulceration.  At  the  ileo- 
csecal  valve  itself  the  mucous  membrane  was  swollen  and 
inflamed,  but  not  ulcerated.  The  small  intestine  was 
distended  by  a  considerable  quantity  of  blood-stained  fluid, 
haemorrhage  having  apparently  taken  place  from  some  of 
the  ulcers.  The  caecum  and  large  intestine  contained  soft 
faeces ;  the  solitary  follicles  of  the  large  intestine  were 
swollen,  but  not  ulcerated  ;  the  spleen  was  large  and  soft. 

I  also  found  peritonitis  in  two  deer.  In  the  one  it  was 
acute  and  universal,  and  was  associated  with  a  ventral 
omental  hernia  ;  and  in  the  other  there  was  pelvic  cellu- 
litis, associated  with  prostatic  abscess. 

The  last  case  was  that  of  a  bird.  Its  gizzard  was  per- 
forated by  a  fish-bone,  the  point  of  which  had  passed  through 
the  abdominal  muscles,  but  had  not  perforated  the  skin  ;  the 
gizzard  was  firmly  joined  to  the  abdominal  parietes  by  lymph  ; 
all  the  tissues  between  the  fascia  and  the  skin  were  in- 
filtrated with  a  greenish  purulent  substance  of  a  very  foetid 
odour.  There  were  no  abscesses  in  any  of  the  internal 
organs. 

I  have  had  the  opportunity  of  examining  only  one  case 
of  renal  calculus.  It  occurred  in  a  horse.  The  calculus, 
which  was  of  pure  carbonate  of  lime,  was  at  the  apex  of  the 
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kidney,  and  was  surrounded  by  a  firm  capsule,  which  had 
replaced  the  kidney  tissue. 

Rickets  is  very  common,  but  in  only  one  case  was  it  at 
all  acute.  This  was  in  a  white-nosed  monkey,  in  which  all 
the  bones  were  exceedingly  soft  and  pliable ;  the  femora 
and  humeri  could  be  bent  beyond  a  right  angle  without 
breaking ;  both  the  tibiaa  and  fibuln  were  so  softened  that 
they  had  bent  at  right  angles,  so  that  the  animal  had 
walked  on  a  surface  made  up  of  the  foot  and  about  a 
third  of  the  leg.  The  joints  were  all  much  enlarged.  The 
skull  was  so  soft  that,  after  the  brain  had  been  taken  away, 
the  parietal  eminences  could  be  made  to  meet ;  at  the  same 
time  it  was  so  elastic  that  they  at  once  resumed  their 
normal  shape  when  the  pressure  was  removed.  Enteritis 
was  also  present,  and  the  lungs  were  much  collapsed  at  the 
bases.  No  hssmorrhages  had  taken  place  into  the  subcuta- 
neous tissues. 

Various  other  conditions  have  been  present  as  causes 
of  death. 

In  the  case  of  a  red-throated  diver  there  were  numerous 
ulcers  with  sloughy  bases  in  the  trachea.  One  of  these,  at 
the  bifurcation,  had  perforated,  and  had  set  up  gangrenous 
inflammation  at  the  roots  of  both  lungs. 

A  white-tailed  eagle  had  swallowed  a  large  bone  about 
five  inches  long,  apparently  part  of  a  tibia ;  this  had 
lodged  in  the  stomach  and  oesophagus,  which  were  greatly 
distended  by  it,  and  from  which  it  could  not  be  removed. 

A  common  sheldrake  apparently  committed  suicide  on 
account  of  the  death  of  its  mate.  The  trachea  and  larynx 
were  completely  blocked  by  a  considerable  amount  of  mud. 

Parasites  were  not  so  common  as  I  should  have  expected. 
This  is  doubtless  due  to  the  care  exercised  in  the  manage- 
ment  of  the  animals.  They  were  present,  however,  in  a 
few  cases. 

There  were  a  few  pentastomata  in  the  peritoneal  cavity  of 
a  Malbruck  monkey,  whioh  died  of  general  tuberculosis.  I 
frequently  found  ascarides,  and  tapeworms  are  not  nn- 
common  in  snakes.  Hydatids  also  are  common,  but  in  only 
one  case  amongst  those  I  examined  had  they  anything  to 
do  with  the  fatal  result ;  this  was  the  case  of  a  camel,  in 
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whicli  hydatid  cysts  were  present  in  large  numbers  in  the 
lungs,  liver,  spleen,  and  kidneys.  The  size  of  the  cysts 
varied  from  that  of  a  walnut  to  that  of  a  small  orange. 
Some  of  them  were  iilled  with  a  cretaceous  calcifying 
material,  others  with  a  gelatinous  substance,  which  contained 
daughter  cysts.  Death  was  due  to  pulmonary  embolism. 
A  cyst  in  the  liver  having  apparently  suppurated  and 
opened  into  the  vena  cava  inferior,  the  right  heart  was 
found  to  be  filled  with  a  mixture  of  this  cretaceous  material 
and  blood,  which  also  filled  and  occluded  the  pulmonary 
artery. 

In  a  wallaby  the  liver  contained  two  thin-walled  cysts 
and  one  thick-walled  one,  all  containing  flukes  ;  the  walls  of 
the  thick-walled  cyst,  moreover,  were  undergoing  caseous 
degeneration.  The  same  organ  also  contained  a  number  of 
small  caseous-looking  nodules,  in  none  of  which  could  I  find 
any  trace  of  the  parasites  which  had  apparently  caused 
them.  Many  of  the  mesenteric  glands  were  soft,  and 
breaking  down.  All  the  other  organs  were  in  a  normal 
condition. 

External  parasites  are  of  course  extremely  common,  but 
the  following  case  of  a  cormorant  which  died  of  general 
tuberculosis  is  interesting  from  the  fact  that  the  acari  had 
penetrated  into  the  intermuscular  connective  tissue.  The 
bird,  on  being  opened,  had  a  musty  smell,  caused  by  the 
presence  of  an  enormous  number  of  dead  acari  in  the  fascia 
covering  the  thigh  muscles,  and  in  the  intermuscular 
connective  tissue. 


ON    THE   LOCALISATION    OF    PHTHISIS 
TO  THE  APEX  OF  THE  LUNG. 


By  H.  J.   CAMPBELL,   M.D. 


The  question  "  Why  does  phthisis  begin  at  the  apex  f  " 
has  received  many  answers ;  but  the  very  number  and 
variety  of  these  answers  afford  sufficient  proof  that  the  cause 
of  this  phenomenon  is  not  very  evident,  and  that  so  far  no 
completely  satisfactory  explanation  has  been  given  to  account 
for  the  constancy  with  which  the  earliest  symptoms  of  the 
disease  occur  in  this  region. 

Striimpell  considers  the  cause  to  be  that  the  apices  move 
much  less  on  respiration  than  other  parts  of  the  lung,  a 
favorable  resting-place  being  thus  afforded  for  tubercle 
bacilli. 

Ziegler  expresses  the  same  view,  but  farther  adds  that  the 
amount  of  blood  in  circulation  in  the  apex  is  less  than  that 
in  the  rest  of  the  lung.  Hence  any  bacilli  which  may  reach 
the  lung  by  respiration  are  less  readily  carried  off  by  the 
lymphatics,  and  destroyed  by  the  living  tissue  cells;  or,  in 
other  words,  the  tissue  is  less  resistent.  Also,  residnes  of 
previous  inflammation  linger  longer  in  the  apex  than  else* 
where,  and  thus  cause  a  kind  of  local  weakness  or  predispo- 
sition to  bacillary  invasion. 

Riihle,  in  Ziemssen's   Cyclopaodia,  quotes  the  following 
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statements  of  Freund  {'  Der  Zusammenliang  gewissen 
Lungen-Kranklieiten  mit  pimaren  Rippen  Knorpelano- 
malien  ')  that  the  limited  respiratory  movements  of  the  apex 
are  sometimes  due  to  early  ossification  of  the  cartilages  ;  and 
further,  that  in  cases  of  recovery  from  disease  of  the  apex  it 
has  been  frequently  found  that  the  hindrance  to  respiration 
has  been  removed  by  a  fracture,  and  by  the  consequent  for- 
mation of  a  false  joint,  the  necessary  mobility  of  the  first  rib 
being  thus  restored. 

According  to  Rindfleisch,  "  if  we  can  show  that  the 
catarrhal  secretions  of  scrofulous  persons  are  less  easily 
removed  from  the  bronchi  of  the  apices,  we  can  offer  some 
explanation  of  the  fact  that  the  tubercular  process  usually 
begins  there  ;"  and  further,  "  the  more  freely  the  respiratory 
movements  are  made,  and  the  more  a  sufficient  hyperaemia 
is  present  to  mix  the  thick  cellular  secretion  with  serum,  so 
much  the  less  likely  will  the  secretion  be  to  remain  in  such 
a  part  of  the  lung/'  He  thinks  that  these  conditions  are 
present  in  the  apices  of  the  human  lungs  in  consequence  of 
the  upright  position  of  the  body,  owing  to  which  the  weight 
of  the  dependent  arms  interferes  with  the  respiratory  move- 
ments. This  fact,  it  seems  to  me,  concerns  rather  the  fre- 
quency of  the  occurrence  of  phthisis  in  the  upper  lobes  than 
its  commencement  in  the  apices.  He  goes  on  to  state  that 
the  almost  exclusive  occurrence  of  phthisis  in  the  human  race 
is  explained  by  this  interference  with  the  respiratory  move- 
ments of  the  upper  part  of  the  chest ;  but  it  is  a  well-known 
fact  that  phthisis  is  by  no  means  confined  to  the  human 
race, — in  fact,  as  I  mentioned  in  my  previous  paper,  monkeys 
in  the  Zoological  Gardens  die  far  more  frequently  from 
})hthi8is  than  from  any  other  cause.  He  further  considers  it 
to  be  probable  that  in  feeble  persons  the  secretions  at  the 
apices  of  the  lungs  are  inspissated,  as,  according  to  Virchow, 
'^  the  thickness  of  a  catarrhal  secretion,  especially  of  the 
bronchi,  is  in  inverse  relation  to  the  amount  of  blood  in  the 
part  /'  and  that  in  such  persons,  owing  to  the  poverty  of  the 
blood,  and  to  the  elasticity  of  the  walls  of  the  vessels  when 
the  body  is  upright,  the  greater  part  of  the  blood  will  be  in 
the  lower  lobes,  and  a  far  less  proportion  in  the  apices. 

Coupland  considers  that  phthisis  commences  at  the  apices 


to  the  Apem  of  the  Lung. 


85 


beoauBo  they  are  more  exposed  to  the  inflaence  of  external 
cold. 

In  examining  the  lungs  of  monkeys  that  have  died  of 
phthisis,  I  have  been  much  struck  by  the  fact  that  the  apices, 
instead  of  being  more  liable  to  the  disease  than  other  parts 
of  the  lung,  are  as  a  rule  less  affected.  This  led  me  to 
compare  the  anatomy  of  the  region  occupied  by  the  apices 
in  monkeys  with  that  of  the  same  region  in  man,  to  see  if 
any  difference  exists  which  would  throw  light  upon  the 
subject  in  question.  I  observed  that  in  monkeys,  owing  to 
the  length  of  the  first  rib,  and  more  especially  to  the  back- 
ward direction  of  the  clavicle,  the  entrance  to  the  thorax  is 
so  blocked  that  it  is  impossible  for  the  apex  of  the  lung  to 
rise  out  of  the  thoracic  cavity.  The  arrangement  of  these 
parts  is  well  shown  in  the  accompanying  drawings.  The 
first  (Fig.  1)  is  of  a  dissection  of  this  region  in  a  macaqne 
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monkey,  the  second  (Fig.  2)  of  the  skeleton  of  a  cebus 
monkey  ;  the  drawing  of  the  same  region  in  man  (Fig.  3) 
is  introduced  for  the  purpose  of  comparison. 

In   order   to    demonstrate    that    in    these    monkeys   the 
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apex  cannot  rise  out  of  the  thorax,  I  forced  air  through 
the  trachea  into  the  lungs  of  a  macaque  monkey,  having 
previously  exposed  the  region  above  the  clavicle.  I  then 
found  that  although  the  lungs  were  expanded  to  their  fullest 
extent,  there  was  absolutely  no  bulging  of  the  apex  into 
the  neck  above  the  clavicle.  On  repeating  this  experiment 
upon  man,  I  found  that  the  apex  could  easily  be  made  to  rise 
for  a  considerable  distance  above  the  clavicle. 

In  these  monkeys,  therefore,  the  whole  of  the  lung  is 
intra-thoracic.  Also,  as  I  have  before  stated,  the  apex  is  not 
especially  liable  to  disease.      The  conclusion  that  I  came  to 
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on  considering  these  two  facts  together  was,  that  the  chief 
reason  for  the  great  frequency  with  which  the  apex  is  first 
attacked  in  man  is  to  be  found  in  the  fact  that  in  him  the 
extreme  apex  is  extra-thoracic  and  not  intra-thoracic. 

Throughout  this  paper  I  have  not  considered  the  localisa- 
tion of  early  phthisis  in  children,  as  they  need  to  be  looked 
at  from  quite  a  different  standpoint,  owing  to  the  frequency 
with  which  the  primary  focus  of  disease  is  in  a  bronchial 
gland,  the  readiness  with  which  the  walls  of  the  thorax 
yield  to  pressure,  and  the  many  other  points  in  which  they 
differ  from  adults. 
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The  extreme  apex  in  man,  being  extra-thoraoio,  if  under 
exactly  opposite  conditions,  as  regards  pressure,  to  tbe  rest 
of  tho  lung ;  on  inspiration  the  intra-thoracio  lung  is  under 
a  pressure  less  than  that  of  the  atmosphere,  but  the  apex  is 
subject  to  tho  atmospheric  pressure  which  is  communicated 
to  it  by  the  soft  parts  covering  it.  Thus  it  is  forced  down- 
wards into  the  thoracic  cavity,  with  the  result  that  it  becomes 
slightly  compressed,  and  air  is  forced  out  of  it ;  this  air  meets 
the  incoming  air  from  the  trachea  and  large  bronchi,  and 
tho  pressure  becomes  equalised.  The  result  of  this  is,  that 
on    inspiration    only  a  small   quantity   of    oxygenating  air 
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reaches  the  apex.  Again,  on  expiration,  the  pressure  on  the 
apex  being  that  of  the  atmosphere,  and  hence  less  than  that 
on  tho  rest  of  the  lung,  air  rich  in  carbon  dioxide,  but  poor 
in  oxygen,  is  forced  into  it.  From  the  above  it  follows 
that  the  contents  of  the  apex  are  under  most  unfavorable 
conditions  for  becoming  aerated,  and  thus  the  vitality  of 
its  tissues  is  lessened,  and  hence  their  resisting  power  is 
lowered.  Further,  the  same  conditions  which  interfere  with 
the  elimination  of  the  carbon  dioxide  also  operate  to  prevent 
secretions  and  excretions  from  finding  their  way  out  of  the 
apices ;  and  this  retention,  and  the  resulting  decay  and  decom- 
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position  of  waste  products,  must  still  further  lessen  the  power 
of  resistance  of  the  tissues  to  the  attacks  of  bacilli. 

It  may  be  objected  that,  under  the  conditions  above  de- 
scribed, it  would  be  difficult  for  tubercle  bacilli  to  get  into 
the  apex.  This  objection,  however,  I  think,  cannot  be 
maintained,  for  the  apex  is  by  no  means  under  unfavorable 
conditions  for  getting  air  in,  but  only  for  receiving  air  rich 
in  oxygen ;  in  fact,  during  forcible  expiration,  as  has  been 
noticed  by  Riihle,  air  from  the  rest  of  the  lung  with  any 
bacilli  it  may  contain  is  driven  into  the  apices.  Again,  if  for 
any  reason  the  glottis  be  closed,  and  the  muscles  of  expira- 
tion be  forcibly  brought  into  play,  as  during  violent  muscular 
effort,  coughing,  &c.,  air  is  driven  with  such  force  into  the 
extra-thoracic  portions  of  the  lung  that  they  are  seen  to 
rise  considerably  in  the  neck.  This  is  often  seen,  in  an 
exaggerated  degree,  in  patients  with  chronic  bronchitis  ;  and 
though  less  evident  in  healthy  persons,  it  can  generally  be 
made  out.  I  have  attempted  to  graphically  demonstrate 
the  fact  that  the  apices  move  in  an  opposite  direction  from 
the  intra-thoracic  lung,  by  means  of  tracings  taken  with 
Marey's  tambours,  but  I  have  found  it  so  difficult  to  elimi- 
nate the  movements  of  the  sterno-mastoid  muscle  and  of  the 
clavicle,  &c.,  that  I  have  been  unable  to  obtain  completely 
satisfactory  results. 

The  above  considerations  seem  to  me  to  lend  support  to 
my  view,  that  the  localisation  of  early  phthisis  to  the  apices 
can  be  most  satisfactorily  accounted  for  by  the  fact  that 
these  parts  are  extra- thoracic.  The  upright  position  of  the 
body  is  also  an  important  factor,  but  is  not  sufficient  alone 
to  account  for  the  conditions  met  with. 

Dr.  Kingston  Fowler's  observation  that  ''  the  extreme 
apex  of  the  lung  is  not  often  the  site  of  the  primary  lesion, 
but  that  phthisis  begins  most  frequently  at  a  point  from  one 
inch  to  one  and  a  half  inches  below  the  summit  of  the  lung/' 
seems  to  me  to  lend  considerable  support  to  my  view ;  for 
although  this  region  is  not  placed  in  quite  such  an  unfavor- 
able position  for  obtaining  oxygenated  air  as  the  extreme 
apex,  yet,  as  this  is  exactly  the  point  of  junction  between 
the  extra-  and  intra-thoracic  portions  of  the  lung,  as  has 
been   shown  by  Braune   by  means  of  frozen  sections,  the 
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lung  at  this  point  is  always  approximately  in  a  condition  of 
stasis,  being  constantly  sabjected  to  equal  pressure  from 
either  side.  Honce  it  will  be  just  in  this  region  that 
secretions,  bacilli,  &c.,  will  lodge,  and  where  they  will  be  in 
the  most  favorable  position  for  remaining  at  rest. 

If  this  view  be  correct,  it  is  evident  that  the  contraction 
which  takes  place  in  the  apex  in  phthisis  is  of  the  greatest 
value  for  the  purpose  of  cure,  for  by  its  means  the  extra- 
thoracic  portion  may  be  drawn  down  so  as,  eventually,  to 
become  intra-thoracic.  Should  this  occur,  the  improved 
conditions  under  which  the  apex  is  placed  must  materially 
increase  the  chances  of  an  active  phthisis  becoming  a  healed 
phthisis.  If  it  were  possible  to  hasten  this  desirable  result 
by  excising  the  extreme  apex,  it  is  probable  that,  in  cases 
of  early  phthisis,  cure  would  take  place  far  more  frequently 
than  it  does  at  present.  The  cases  so  frequently  seen  in 
the  post-mortem  room,  where  the  scarring  and  contraction 
of  the  apex  show  that  phthisis  has  been  present  but  has 
disappeared,  are  probably  cases  in  which  this  retraction  of 
the  apex  has  taken  place. 

Again,  the  view  that  the  onset  of  emphysema  in  a  patient 
with  early  phthisis  is  not  infrequently  followed  by  the  dis- 
appearance of  phthisical  symptoms  seems  to  me  to  be 
capable  of  explanation  from  the  fact  that  the  rising  of  the 
clavicle  and  of  the  first  rib  materially  assists  the  retraction 
of  the  apex  into  the  chest,  and  hence  is  an  important  factor 
in  the  production  of  a  cure. 


THE    TRUE    LINES    OF    ADVANCE    IN 
ANJISTHETICS. 


By  J.  FBEDERICK  W.  SILK,  M.D. 


It  has  always  struck  me  as  carious,  that  more  energetic 
protests  have  not  been  raised  against  the  peculiar  direction 
taken  by  what  may  be  termed  the  anaesthetic  controversy. 
The  true  facts  of  the  case  are  really  so  simple,  that  I  almost 
feel  called  upon  to  apologise  for  referring  to  them  at  all. 
These  facts  I  take  to  be — 1.  That  anaesthetisation  is  essen- 
tially an  unnatural  process,  and,  as  such,  must  of  necessity 
involve  a  certain  amount  of  risk  to  all  who  submit  them- 
selves  to  it.  2.  That  the  drugs  employed  to  produce  the 
desired  effects  are  of  tolerably  well-known  strength  or 
anaesthetic  power.  3.  That,  as  is  the  case  when  drugs  are 
used  for  other  purposes,  no  two  patients  respond  to  the 
anassthetio  in  precisely  the  same  manner.  4.  That  no  two 
individuals  administer  in  precisely  the  same  way  or  with 
precisely  the  same  skill. 

There  cannot,  I  should  think,  be  any  doubt  either  as  to 
the  truth  of  these  propositions,  or  as  to  their  forming  the 
proper  foundation  of  any  controversy  that  may  arise  on  the 
subject.  Yet,  to  judge  by  the  direction  taken  by  the  dis- 
cussions and  arguments  during  the  last  few  years,  one  would 
almost  imagine  that  it  was  assumed  at  the  outset  that  the 
process  was  a  purely  physiological  one,  and  should  entail 
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absolutely  no  risk  ;  that  little  or  nothing  was  known  as  to 
thie  strength  of  the  drugs  employed ;  and  that  the  only  cer- 
tainties in  the  whole  business  were  that  all  patients  were 
alike,  and  all  administrators  possessed  of  equal  skill.  In 
fact,  that  the  laws  of  nature  were  to  be  reversed  for  the 
special  benefit  of  tbe  anaesthetist. 

Upon  no  other  grounds  than  tbese  can  I  understand  the 
formation  of  rival  camps  of  ''  etherists  and  chloroformists/' 
or  explain  the  anxiety  so  freely  expressed  for  the  settlement 
of  that  much-vexed  and  altogether  illogical  question,  "  Whicb 
is  the  best  angesthetic  ?  "  As  long  as  inquiry  is  wholly  or 
mainly  directed  towards  the  solution  of  such  a  point  as  this, 
I  cannot  see  that  much,  if  any,  permanent  good  is  likely  to 
result.  In  order  to  counteract  fully  such  a  wide-spread  but 
curiously  narrow  view  of  the  question,  it  is  quite  possible 
that  an  elaborate  dissertation  on  the  whole  subject  of  anaes- 
thetics might  be  thought  necessary,  but  it  is  obvious,  of 
course,  that  such  a  dissertation  would  be  quite  out  of  place 
here.  I  shall  content  myself,  therefore,  with  pointing  out 
in  as  few  words  as  possible  what  I  conceive  to  be  the  "  true 
lines  of  advance "  in  the  subject ;  the  direction,  that  is, 
in  which  improvement  is  most  possible,  and  careful  observa- 
tion most  likely  to  yield  really  useful  and  practical  results. 

1.  The  preparation  of  the  patient. — Both  from  the  point 
of  view  of  the  anaesthetist  and  the  operator,  this  is  a  most 
important  point ;  yet  I  venture  to  think  that  it  does  not 
receive  the  amount  of  attention  that  it  deserves.  We  have 
a  somewhat  vague  and  general  rule  that  the  anaesthetic 
should  be  taken  on  an  empty  stomach,  and  not  unf  requently 
this  rule  is  applied  in  a  curiously  arbitrary  fashion — to  the 
extent,  in  fact,  of  placing  the  patient  on  the  operating  table 
in  a  condition  as  nearly  approaching  syncope  from  actual 
starvation  as  possible.  If  it  did  not  lead  to  any  practical 
results,  it  would  at  any  rate  be  interesting  to  know  what, 
if  any,  relation  existed  between  the  manner  in  which  the 
anaesthetic  was  tolerated  and  the  condition  of  the  patient, 
both  with  regard  to  immediate  and  more  remote  preparation. 
In  this  connection  I  may  perhaps  point  out  that,  judging 
from  the  usual  character  of  the  vomit,  the  administration  of 
anaesthetics  leads  to  an  increased  flow  of  bile  ;  prima  facie- 
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therefore,  one  would  be  inclined  to  interdict  for  some  hours 
beforehand  any  foods  which  might  act  a«  hepatic  stimulant*, 
and  to  limit  ourHclves  to  the  administration  of  such  substanceit 
as  can  be  easily  and  promptly  digested  in  the  stomach  itself. 
I  should  myself  like  to  know,  too,  whether,  for  the  same 
reason,  much  of  the  sickness  usually  ascribed  to  the  anesthetic 
may  not  be  referred  to  the  prior  administration  of  some 
cholagogue  purgative  ;  whether,  for  instance,  patients  who 
have  had  enomata  do  or  do  not  do  better  in  the  matter  of 
sickness  than  those  who  have  had  calomel.  'Then,  again,  as 
to  the  best  time  for  operating :  the  text-books  are  pretty 
unanimously  in  favour  of  the  early  morning  ;  in  London  hos- 
pitals— as  a  matter  of  convenience,  I  presume,  rather  than 
anything  else — the  afternoon  is  usually  chosen.  The  ques- 
tion arises,  therefore,  do  patients  take  the  anaesthetic  more 
kindly  or  better  at  the  one  time  than  the  other  ?  Finally, 
is  it  or  is  it  not  of  advantage  that  the  patient  should 
undergo  any  particular  therapeutic  treatment  before  taking 
an  anaesthetic  ?  For  instance,  some  have  advised  a  short 
course  of  nux  vomica ;  others  have  advocated,  either  as  a 
matter  of  routine  or  merely  in  special  cases,  the  hypodermic 
injection  of  morphia.  Under  this  head,  too,  I  would  place 
the  administration  of  stimulants  immediately  before  an 
operation.  This  latter  is  considered  by  some  the  most 
important  of  all  the  points  connected  with  the  previous  pre- 
paration of  the  patient,  and  there  is  consequently  much 
difference  of  opinion  expressed  ;  at  some  institutions,  for 
instance,  I  believe  that  the  ansssthetist  goes  round  the  wards 
immediately  before  the  operations  are  commenced,  for  the 
express  purpose  of  examining  the  patients,  and,  if  he  thinks 
necessary,  ordering  stimulants.  Personally,  I  must  confess 
that  I  am  inclined  to  doubt  whether,  under  these  circum- 
stances, the  stimulant  has  really  any  beneficial  effect,  even 
if  it  does  not  actually  do  harm  ;  but  at  the  same  time  there 
is  decidedly  plenty  of  room  for  further  observation  on  the 
point. 

2.  Selection  of  the  anmsthetic. — It  is,  I  believe,  more  par- 
ticularly in  the  judicious  selection  of  the  particular  drag  to 
be  employed  in  each  individual  case  that  modern  practice 
differs  from  the  somewhat  routine  methods  of  former  years ; 
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I  believe,  further,  that  by  studying  the  results  obtained  in  the 
use  of  the  several  ansesthetics  under  varying  conditions  we 
are  much  more  likely  to  obtain  really  useful  information  than 
in  seeking  for  a  substance  which  shall  be  universally  appli- 
cable, under  all  circumstances  and  to  every  patient.  Because 
the  actual  number  of  ansesthetics  employed  is  small,  it  does 
not  follow  that  there  is  proportionately  little  scope  for  judg- 
ment in  their  selection.  For  instance,  due  regard  must  be 
had  to  the  idiosyncrasy  of  the  patient,  his  age,  his  previous 
history,  and  his  present  physical  condition ;  and  also  to  the 
nature  and  probable  duration  of  the  operation.  Then,  again, 
the  choice  is  open  to  us  to  combine  one  or  more  of  the  drugs, 
or  to  alternate  their  vapours.  Finally,  we  may  have  to 
determine  whether,  in  the  course  of  the  operation,  it  may  or 
may  not  be  advisable  to  substitute  one  drug  for  another,  or 
to  vary  our  method  of  administering.  Although,  no  doubt, 
we  already  possess  a  good  deal  of  information  on  these 
several  points,  and  have  a  few  rules  to  guide  us,  yet  there  is 
ample  room  for  improvement,  and  a  series  of  careful  and 
extended  observations  would  be  very  acceptable. 

3.  Methods  of  administration. — A  rag  and  a  bottle  no 
longer  constitute  the  sole  armamentaria  of  the  angesthetist. 
Simplicity  is  of  course  still  a  very  great  desideratum,  and  it 
by  no  means  follows  that  he  is  the  best  anaesthetist  who  is 
armed  with  the  most  complicated  instruments.  On  the  other 
hand,  more  particularly  in  the  administration  of  nitrous 
oxide,  either  alone  or  in  combination  with  ether,  and  to  a 
lesser  extent  in  the  administration  of  ether  by  itself,  some 
form  of  apparatus  is  absolutely  necessary. 

First  with  regard  to  nitrous  oxide  ;  the  fundamental  prin- 
ciple (the  principle,  that  is,  upfon  which  the  majority  of 
ansesthetists  are  agreed)  underlying  the  administration  of 
this  gas  is  that  it  shall  be  given  as  nearly  pure  as  possible. 
A  secondary  principle,  or  one  upon  which  there  is  some  differ- 
ence of  opinion,  I  take  to  be  the  non-contamination  of  the 
gas  inhaled  with  the  products  of  respiration,  at  any  rate  in 
the  early  stages.  It  would  be  unwise  to  assert  that  the 
apparatus  at  present  employed  is  absolutely  perfect,  but  I  think 
that  this  may  be  said  with  regard  to  it,  that  it  is  more  nearly 
perfect  than  the  apparatus  used  for  the  administration  of  any 
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of  the  other  anfesthetics,  and  that  future  improvements  will 
be  in  details  rather  than  general  plan.  As  an  instance  of  sach 
improvementH  in  details,  T  would  refer  to  the  one  suggested 
by  the  late  Dr.  Shoppard,  who,  by  moans  of  a  very  simple  and 
at  the  same  time  ingenious  contrivance,  overcame  one  of  the 
most  important  difficulties  connected  with  the  use  of  gas- 
bottles  in  the  horizontal  rather  than  the  vertical  position.  In 
respect  to  the  administration  of  nitrous  oxide  and  ether  in 
combination,  I  may  perhaps  say  that  the  idea  is  by  no 
manner  of  means  a  new  one,  but,  on  the  other  hand,  con- 
siderable differences  of  opinion  exist  both  as  to  its  advan- 
tages and  also  as  to  the  best  method  to  be  employed  in  the 
process. 

With  regard  to  ether  by  itself,  the  fundamental  principle 
of  its  administration  I  take  to  be  the  inhalation  of  not  less 
than  30  per  cent,  of  the  vapour  ;  and  as  secondary  to  this  the 
power  of  regulating  the  strength  of  the  vapour  so  inhaled. 
There  are  practically  two  methods  by  which  these  results  are 
secured.  The  ether  vapour  is  either  derived  from  the  surface 
of  a  known  quantity  of  liquid  ether  contained  in  a  suitable 
chamber,  or  the  air  to  be  inspired  is  made  to  pass  through  a 
saturated  sponge.  The  former  plan  is  the  one  adopted  in 
Clover's  inhalers,  the  latter  is  carried  into  effect  in  the 
inhalers  that  bear  the  name  of  Mr.  Ormsby.  For  my  own 
part  I  prefer  to  think  that  the  plan  of  the  Clover's  inhalers 
is  the  best,  and  scientifically  the  most  accurate  ;  at  the  same 
time,  however,  I  am  prepared  to  admit  that  these  inhalers 
are  open  to  many  objections,  and  it  is  precisely  in  this  direc- 
tion that  I  think  that  there  is  scope  for  improvement.  For 
instance,  they  are  rather  clumsy,  complicated,  and  costly; 
then,  again,  they  are  uncleanly,  or  perhaps  I  should  say  that 
they  cannot  be  easily  cleaned,  and  in  these  days  especially 
this  is  a  grievous  fault.  Here,  then,  is  an  opportunity  for 
anyone  possessed  of  the  necessary  mechanical  ingenuity  and 
skill. 

With  regard  to  chloroform,  matters  are  on  a  somewhat 
different  footing.  The  fundamental  principle,  I  should 
say,  was  that  as  little  as  possible  of  the  drug  should  be 
given,  and  certainly  not  more  than  4  per  cent.  From  this 
point  authorities  diverge  widely,  some  advocating  what  may 
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be  termed  ultra-simplicity,  e.g.  a  piece  of  lint,  &c., — and  those 
who  employ  this  method  urge  that,  even  if  it  necessitates 
more  trouble  and  greater  care  on  the  part  of  the  adminis- 
trator, at  any  rate  it  is  to  be  preferred  to  the  over-con- 
fidence sometimes  induced  by  more  mechanical  methods ; 
on  the  other  hand,  a  good  many  anaesthetists  employ  what  is 
known  as  Junker's  inhaler,  with  the  principles  and  action 
of  which,  as  well  as  with  its  advantages  and  disadvantages, 
I  shall  presume  that  all  Guy's  men  are  perfectly  familiar. 
It  is  not  my  purpose  to  discuss  the  relative  merits  of  these 
two  methods,  but  I  shall  content  myself  with  saying  that 
neither  is  perfect,  and  that  there  is  ample  room  for  improve- 
ment. 

4.  The  jphenomena  of  ansesthetisation. — One  cannot  of 
course  pretend  that  the  phenomena  resulting  from  the 
administration  of  ansesthetics  are  either  so  numerous  or  so 
varied  as  those  observed  in  many  other  departments  of 
practice.  They  have,  however,  been  thought  to  be  suffi- 
ciently important  and  interesting  to  call  forth  some  of  the 
best  and  most  elaborate  work  of  such  skilled  investigators  as 
Dr.  Lauder  Brunton,  Professor  Wood,  Professor  MacWilliam, 
and  many  others;  the  subject  cannot,  therefore,  be  considered 
as  being  altogether  unworthy  of  our  attention. 

For  some  time  the  point  at  issue  was  as  to  whether  the 
ultimate  cause  of  death  in  fatal  cases  was  due  to  failure  of 
the  respiratory  centres  or  to  failure  of  the  heart ;  the  con- 
sensus of  opinion  now  inclines  to  respiratory  rather  than 
cardiac  failure  in  these  cases.  But  a  point  of  far  greater 
importance  to  the  practical  anaesthetist,  and  concerning 
which  we  still  stand  in  need  of  reliable  clinical  information, 
is  as  to  the  exact  significance  of  the  alterations  observed  in 
the  circulatory  and  respiratory  systems  during  the  actual 
process  of  anaesthetisation. 

Then,  again,  with  regard  to  the  pupil  changes ;  as  is  so 
well  known,  these  are  apparently  both  numerous  and  very 
irregular.  At  present,  with  a  few  exceptions,  we  neither 
know  for  certain  what  a  particular  condition  of  the  pupil  may 
mean,  nor  can  we  say  whether  it  may  or  may  not  foretell 
anything  ;  yet  surely  such  phenomena  cannot  be  altogether 
without  significance. 
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6.  The  treatment  of  emergencies, — Personally  I  am  one  of 
those  who  believe  that  fnssy  anaBSthetisation,  if  I  may  ate 
the  phrase,  is  as  bad  in  its  way  as  "  meddlesome  midwifery/' 
and  that  no  small  number  of  lives  have  been  lost  from  over- 
active interference  on  the  part  of  the  administrator  or  his 
assistants.  Whether  this  actually  is  so  or  not,  it  would  be 
very  desirable  to  have  some  reliable  observations  on  the 
point,  and  to  have  some  definite  statements,  not  only  as  to 
what  we  should  do,  but  also  as  to  what  we  shoald  not  do  in 
cases  of  diflSculty. 

6.  The  after-effects  and  after-treatment. — Of  coarse  we  all 
know  that  many  evils  are  laid  at  the  door  of  the  anaesthetist 
which  do  not  rightly  belong  to  him ;  but  apart  from  this  it 
would  be  of  great  interest,  at  least,  to  know  definitely  what 
are  the  exact  effects  of  the  ansDsthetic  on  the  secretion  of 
urine  in  health  and  disease,  upon  the  excretion  of  sugar  in 
diabetes,  &c.  Then,  again,  but  little  is  known,  and  I  think 
that  more  might  be  known  with  advantage,  as  to  the  treat- 
ment of  some  of  the  distressing  symptoms  which  so  fre- 
quently follow  the  use  of  an  anaesthetic ;  for  instance,  the 
sickness,  the  depression,  &c. 

I  think  that  I  have  now  said  enough  to  show  that  the 
field  of  anaesthetics  is  by  no  means  likely  to  prove  unfruitful, 
and  how  it  might  be  cultivated  much  more  profitably  than 
in  attempting  to  read  sphinx-like  riddles  or  answer  use- 
less conundrums. 


SOME    POINTS 
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MOEBID    ANATOMY    OF  LEPROSY. 


By  BEAVEN  rake,  M.D. 
(commumicatid  bt  ths  editors.) 


During  the  past  eight  years  the  writer  has  had  opportu- 
nities of  making  109  autopsies  on  lepers  in  the  Trinidad 
Leper  Asylum,  and  it  has  therefore  seemed  worth  while  to 
put  the  notes  together,  and  to  endeavour  to  draw  some  con- 
clusions from  them.  It  is  right  to  state  at  the  outset  that 
many  of  these  observations  have  already  been  published,  but 
a  complete  summary  of  all  the  cases  has  not  appeared  before. 
Several  of  the  specimens  are  now  in  the  Museum  of  Guy's 
Hospital.  In  estimating  the  value  of  any  deductions,  allow- 
ance must  of  course  be  made  for  the  limited  number  of  these 
observations.  They,  however,  probably  represent  the  largest 
number  of  autopsies  on  lepers  yet  made  in  any  one  place 
within  a  comparatively  short  space  of  time. 

A  detailed  statement  of  the  results  of  post-mortem  exami- 
nation will  be  found  at  the  end  of  the  paper,  and  before 
examining  some  of  the  more  interesting  questions  suggested 
by  the  table  it  may  be  well  to  consider  what  general  infor- 
mation can  be  obtained  from  this  mass  of  facts  and  figures. 
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50        Some  Points  in  the  Morbid  Anatomy  of  Leprosy. 

It  may  be  remarked  that  these  cases  are  recorded  without 
selection,  and  exactly  in  the  order  in  which  they  occurred, 
as  appears  from  the  dates  in  the  table. 

It  will  be  seen  that  the  three  forms  of  leprosy  are  almost 
equally  represented,  the  numbers  being — 

Tuberculated      .  .  .36 

Anaesthetic         .  .  .42 

Mixed  .  .  .31 

Total        .  .       109 

The  mixed  variety  has  long  been  recognised  as  a  con- 
necting link  between  the  other  two  forms  of  leprosy,  and  it 
is  a  noteworthy  fact  that  a  case  of  tuberculated  leprosy,  if 
the  patient  lives  long  enough,  generally  develops  more  or 
less  anaesthesia,  and  the  nerves  after  death  are  frequently 
found  to  be  infiltrated  with  leprous  growth.  The  converse 
condition,  the  development  of  cutaneous  tubercles  in  a  case 
of  pure  anaesthetic  leprosy,  the  writer  has  never  seen.  Leloir,^ 
however,  mentions  three  such  cases. 

Recent  dissections  by  Grerlach^  show  that  in  anaesthetic 
leprosy  the  primary  growth  takes  place  in  the  skin  around 
the  peripheral  ends  of  the  nerves,  extending  afterwards  up 
the  branches  to  the  main  trunks.  These  observations,  if 
confirmed,  will  bring  the  two  forms  of  leprosy  much  closer 
together,  for  the  mode  of  onset  will  thus  become  the  same  in 
both.  A  possible  explanation  of  the  more  frequent  transi- 
tion of  a  tuberculated  than  of  an  anaesthetic  into  a  mixed 
case  is  also  afforded  by  GerlacVs  researches.  In  tubercu- 
lated leprosy  large  tracts  of  skin  are  infiltrated  with  new 
growth  containing  quantities  of  bacilli,  whereas  in  anaesthetic 
leprosy  the  new  growth  occurs  in  limited  areas  around  the 
peripheral  nerve-endings,  and  soon  travels  up  the  nerves, 
leaving  the  skin  practically  free  from  bacilli,  for  it  is  well 
known  that  these  are  seldom  or  never  found  in  the  skin  in 
advanced  cases  of  anaesthetic  leprosy.      Now  it  is  obvious  that 

*  '  Traite  theorique  et  pratique  de  la  l^pre,'  p.  209. 

'  '  Untersuchiingen  iiber  die  Unabhangigkeit  der  Bildung  anasthetischer 
Hautflecke  von  der  Erkranknng  zngehoriger  Nerven  bei  der  Lepra  auasthetica/ 
Dorpat,  1890. 
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the  risk  which  the  nerves  passing  through  the  infiltrated  areas 
in  tuboroulated  leprosy  run  of  becoming  secondarily  involved 
by  extension  from  these  areas  is  mach  greater  than  the  risk 
which  is  incurred  in  aneesthetic  leprosy,  of  the  skin  becoming 
infiltrated  by  a  growth  which,  after  the  first  onset,  is  practi- 
cally confined  to  the  nerves.  The  condition  of  the  skin  as 
to  bacilli  in  extremely  early  cases  of  anaesthetic  leprosy 
will  be  a  matter  for  further  research.  Meanwhile  it  may  be 
accepted  as  a  fairly  accurate  statement,  that  cases  of  taber- 
cnlated  leprosy  are  those  which  have  not  lived  long  enough 
to  become  mixed. 

The  next  point  which  demands  attention  is  the  average 
duration  of  the  disease  in  each  of  the  three  forms.  The 
number  of  years  during  which  the  patient  had  been  a  leper  was 
only  ascertained  in  ninety-two  of  the  hundred  and  nine  cases. 
Particulars  are  given  in  the  following  table. 


Form  of  leproty. 

Noinber  of  CUM. 

Arengs  duntion  of 
diieaM  in  year*. 

Tuberculated 

80 

6-4 

Anaesthetic 

82 

10-8 

Mixed 

80 

9-6 

Total  .        92  9 

It  thus  appears  that  the  duration  of  life  in  tuberculated 
leprosy  is  about  two  thirds  that  in  mixed  leprosy,  while 
anaesthetic  leprosy  has  a  longer  course  than  either  of  the 
other  two.  The  reason  of  this  is  not  apparent,  for,  as  will 
be  seen  in  subsequent  tables,  visceral  lesions  are  almost  if 
not  quite  as  common  in  anaesthetic  as  in  tuberculated  leprosy. 

In  the  next  table  the  expectation  of  life  in  leprosy  in 
Trinidad  is  compared  with  that  in  Demerara  and  Norway. 

Arer«fe  dnralioa  of  diiwue  la  ycu*. 


Form  of  leproty. 

Trinidad. 

Demeimra. 

Monray. 

Tuberculated 

6-4 

8-5 

9-6 

Anssthetic  . 

10-8 

16 

18-5 

Mixed 

9-6 

6 

..  No  retam. 

This  table  shows  that  the  average  duration  of  taber- 
cnlated  and  aneesthetic  leprosy  in  Demerara  and  Norway,  as 
calculated  by  Hillis  and  Danielssen  is  greater  than  that  in 
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Trinidad.  Mixed  leprosy  appears  to  run  a  shorter  course 
in  Demerara,  while  in  Norway  no  returns  are  given.  The 
above-mentioned  authors,  however,  exclude  such  diseases  as 
phthisis  and  kidney  disease,  which  they  consider  are  inter- 
current, and  therefore  unfairly  reduce  the  average  duration 
of  leprosy  as  a  disease  considered  apart.  But,  as  will  be 
shown  further  on,  it  is  by  no  means  certain  that  such 
diseases  as  those  mentioned  above  are  not  dependent  directly 
or  indirectly  on  leprous  lesions  ;  and  even  if  they  are  inter- 
current, the  expectation  of  life  in  leprosy  is  not  affected  by 
including  them,  as  appears  from  the  following  table. 

Average  duratiuu  of  disease  in  years. 


Form  of  leprosy. 
Tubercalated 

All  cases  of 
leprosy. 

6-4 

Leprosy  with 
kidney  disease. 

7 

V 

Leprosy  with 
tuberculosis. 

5 

Ansesthetic 

10-8 

17 

13 

Mixed    . 

9-5 

5 

6 

Total  .9  10  8 

Omitting  decimals,  the  average  duration  of  all  cases  of 
leprosy  is  found  to  be  nine  years,  while  that  in  leprosy  with 
kidney  disease  and  leprosy  with  tuberculosis  is  ten  years 
and  eight  years  respectively.  If  these  two  complications 
are  taken  together,  the  average  duration  is  found  to  be 
nine  years,  exactly  the  same  as  in  all  cases  of  leprosy. 

The  next  table  shows  the  average  age  at  death  in  the 
three  forms  of  leprosy.  The  ages  obtained  can,  however, 
only  be  regarded  as  approximate,  for  members  of  dark- 
skinned  races,  as  a  rule,  are  very  uncertain  as  to  their  ages, 
and  a  more  or  less  rough  estimate  has  often  to  be  made. 


I'orm  of  leprosy. 

Age  at  death. 

Age  at  onset. 

Tuberculated 

24 

18 

Ansesthetic 

44 

33 

Mixed 

40 

30 

Total         .  36  27 


Decimals  have  again  been  omitted  in  this  table.  As  far 
as  the  figures  can  be  trusted,  they  show  that  tuberculated 
leprosy  appears  much  earlier  in  life  than  either  of  the  other 
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forms.  Bat  as  it  has  already  been  shown  that  mixed 
leprosy  is  usually  a  sequel  of  the  pure  taberculated  variety, 
it  ought  to  begin  at  about  the  same  age.  It  is,  therefore, 
probable  that  the  last  figures  are  not  accarate. 

The  birthplaces  of  the  109  patients  are  as  follows  : 


Trinidad    . 
Indi* 
Africa 
China 
Barbadoa   . 
Germany  . 
Demerara  . 
France 


69 
80 
6 
2 
2 
2 
1 
1 


Orcnada    . 

Madeira     . 

Martiniqoa 

Nevia 

Tobago 

Bom  at  tea 

Total 


.  109 


It  is  worthy  of  remark  that  only  three  Europeans  occur 
in  the  list,  two  of  these  being  born  in  Germany  and  one  in 
France.  It  must,  however,  be  remembered  that  Europeans 
belonging  to  the  lower  classes  are  not  numerous  in  Trinidad. 
As  would  naturally  be  expected,  Trinidad  supplies  more 
than  half  of  the  total  number,  while  a  very  considerable 
proportion  is  represented  by  Indian  immigrants.  The 
latter,  before  they  are  employed  on  the  estates,  are  subjected 
to  three  medical  examinations,  one  in  Calcutta  and  two  in 
Trinidad,  and  it  is  rarely  that  leprosy  appears  before  the 
expiration  of  their  five  years'  indenture.  From  these  facta 
two  inferences  are  possible  ;  either  that  the  usual  incubation 
of  leprosy  in  them  is  more  than  five  years,  or  that  they 
acquire  the  disease  in  Trinidad.  Judging  from  recorded 
cases  in  which  leprosy  has  developed  in  persons  who  have 
removed  from  an  endemic  area  to  a  country  free  from 
indigenous  leprosy,  the  latter  seems  the  more  probable 
hypothesis. 

Lastly,  reference  must  be  made  to  the  lesions  found  after 
death  in  the  oases  of  leprosy  under  consideration.  These 
are  given  in  the  following  summary. 
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Chief  Lesions  found  after  Death. 


Kidney  disease 
Tuberculosis 

85 
33 

Cardiac  hypertrophy         > 
Abscess  of  liver    .            .            . 

2 
2 

Ulceration  and  gangrene  . 
Pysemia     . 
Obstruction  of  larynx 
Ankylostomiasis    . 
Abscess  and  haemorrhage 
Pnenmonia 
Cirrhosis  of  liver  . 

12 

8 
7 
7 
4 
4 
4 

Emphysema           .            . 

Addison's  disease               . 

Malarial  fever 

Sunstroke 

Facial  carbuncle   . 

Cystitis     .            .            . 

Cerebral  thrombosis 

Gangrene  of  lungs 
Atheroma 

3 
3 

Hydronephrosis     . 
Sacro-iliac  disease 

Dysentery 

Lardaceous  degeneration 

Pleurisy    . 

Syphilis      . 

Pericarditis 

3 
3 
3 
.      2 
2 

Cancer  of  uterus  . 
Strangulated  hernia          . 
Hip-joint  disease  . 
Aortic  aneurism     . 

Total    . 

150 

In  many  cases  several  different  lesions  were  found  in  the 
same  body,  hence  the  total  is  considerably  in  excess  of  the 
number  of  subjects  examined.  It  is  at  once  evident,  on 
looking  at  the  table,  that  a  very  large  proportion  of  the 
lesions  is  the  result  either  of  some  form  of  kidney  disease 
or  of  tuberculosis.  As  will  be  pointed  out  presently,  the 
latter  term  is  only  used  provisionally,  and  it  may  be  neces- 
sary to  change  it  at  no  distant  date. 

For  the  purposes  of  this  paper  the  lesions  mentioned  in 
the  above  list  may  be  divided  into  three  groups : 


Kidney  disease 
Tuberculosis 
Other  lesions 


Total 


35 
33 

82 

150 


It  is  proposed  to  examine  these  groups  separately,  and  to 
conclude  with  a  few  remarks  on  the  distribution  of  leprosy 
bacilli  in  the  tissues  of  the  body. 


Kidney  Disease. 

Kidney  disease  has  long  been  known  to  be  common  in 
leprosy.       Of  the  109  bodies  examined,  35,  or  32  per  cent. 
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showed  some  form  of  nephritis.  Other  renal  changes,  inch 
as  lardaceoas  degeneration,  pyasmio  infarction,  and  syphilitio 
and  tuborcular  deposit,  have  purposely  been  omitted  from 
this  calculation.  Sometimes,  however,  these  changes  haT6 
occurred  in  addition  to  the  nephritis. 

In  order  to  determine  whether  kidney  lesions  are  com- 
moner in  lepers  than  in  persons  free  from  leprosy,  the 
records  of  deaths  in  the  Colonial  Hospital,  Port  of  Spain, 
were  examined,  and  it  was  found  that  7^  per  cent,  of  the 
oases  showed  some  form  of  kidney  disease.  Thns  the  per- 
centage of  cases  of  nephritis  in  the  Leper  Asylum  appears  to 
be  more  than  four  times  that  of  similar  lesions  in  the 
General  Hospital.  An  allowance  must  be  made  for  the 
fact  that  in  the  latter  institution  some  of  the  kidneys 
probably  escaped  examination  ;  but  even  if  the  figures  are 
doubled  or  trebled,  the  percentage  of  kidney  disease  in  the 
asylum  will  still  be  greatly  in  excess  of  that  in  the 
hospital. 

Various  statements  have  been  made  as  to  the  nature  of 
the  kidney  lesions  in  leprosy.  Danielssen  and  Boeok^  say 
of  tuberculated  leprosy,  **  Les  reins  sont  presqne  constam- 
ment  plus  ou  moins  attaques  si  la  maladie  a  dur6  longtemps, 
si  mSme  les  autres  organes  internes  sont  demeur^s  tont  k 
fait  intacts.  La  capsule  des  reins  est  souvent  revetue  de 
petits  tubercules,  la  substance  renale  est  aussi  plus  on 
moins  affect^e.  Nous  ne  doutons  aucunement  que  chacnn 
ne  soit  porte  a  reconnaitre  dans  ces  alterations  celle  de  la 
nephrite  albumineuse,  si  parfaitement  d^crite  et  representee 
par  Rayer."  Of  ansesthetio  leprosy  they  remark,  "  Les 
alterations  sont  les  mdmes  que  celles  constat^es  par  nous 
sous  la  forme  tuberculeuse,  seulement  nous  avons  remarqn^ 
ici  deux  fois  une  grande  quantity  de  cystides  formes  snrtoat 
dans  la  substance  renale." 

It  is  quite  possible  that  the  tubercles  described  by  the 
above  authors  in  tuberculated  leprosy  are  identical  with 
those  presently  to  be  discussed  under  the  head  of  tubercn- 
losis.  The  writer  has  also  observed  cysts  in  the  kidney  in 
several  cases  of  leprosy,  but  these  did  not  appear  to  differ 
from  those  found  in  non-leprous  persons. 

I  '  TrsiU  de  U  Spedalakhed/  pp,  288. 189. 
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Bidenkap*  regards  the  kidney  changes  as  specific,  and 
says  that  albuminuria  is  not  uncommon  in  tuberculated 
leprosy. 

Hillis*  says  albuminous  nephritis  causes  22^  per  cent,  of 
the  deaths  in  tuberculated  leprosy.  In  anaesthetic  leprosy 
he  mentions  dropsy  as  a  cause  of  death  in  11  per  cent,  of 
the  cases,  but  says  that  it  is  not  dependent  on  nephritis. 

Cornil  and  Babes'  do  not  seem  to  recognise  the  ordinary 
forms  of  chronic  nephritis  in  leprosy,  but  describe  albu- 
minous nephritis  as  coming  on  together  with  lardaceous 
changes  in  other  viscera  as  the  result  of  ulcerations  of  the 
skin  and  mucous  membranes.  They  also  state  that  the 
Bacillus  leprae  may  invade  the  kidneys,  together  with  all 
the  tissues  of  the  body,  without  producing  any  naked-eye 
change. 

Leloir*  states  that  Hansen  has  never  found  leprous  changes 
in  the  kidneys. 

The  following  table  shows  the  number  and  varieties  of 
kidney  lesions  occurring  in  the  thirty-five  cases  of  leprosy 
already  mentioned. 


Form  of  leprosy. 

Form  of  kidney  disease. 

Acute 
nephritis. 

Large  white 
kidney. 

Mixed 
kidney. 

Contracted 
kidney. 

Total. 

Tuberculated 
Anaesthetic  . 
Mixed 

Total     . 

1 

9 
3 
2 

3 

8 
4 

2 
1 

2 

15 
12 

8 

1 

14 

15 

5 

35 

The  case  of  acute  nephritis  scarcely  comes  within  the 
scope  of  the  present  inquiry,  for  the  left  kidney  was  con- 
genitally  atrophied,  weighing  only  half  a  drachm,  and  pro- 
bably the  acute  attack  was  in  a  great  measure  caused  by  the 
almost  double  work  which  devolved  on  the  right  kidney. 

•  *  Lectures  on  Lepra/  p.  47. 
'     '   '  *  •  *  Leprosy  in  British  Guiana,'  pp.  39,  111. 

'  '  Les  Bacteries,'  p.  769. 
<  Op.  cit.,  p.  256. 
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If  this  case  is  subtracted  it  will  be  seen  that  the  total 
number  of  cases  of  kidney  disease  is  almost  the  same  in  the 
tnberculatcd  and  anassthetic  loprosj,  while  in  mixed  leprosy 
the  kidney  lesions  are  less  numerous.  The  different  formi 
of  chronic  kidney  lesion  are  almost  equally  distributed  in 
the  dififerent  varieties  of  leprosy,  with  the  exception  of  the 
large  white  kidney,  which  shows  a  preponderance  in  cases 
of  tuberculated  leprosy,  and  of  the  mixed  kidney,  which 
shows  an  almost  equal  preponderance  in  cases  of  anassthetic 
leprosy. 

The  next  table  shows  the  average  duration  of  the  differ- 
ent forms  of  leprosy  when  associated  with  the  varieties  of 
kidney  disease  already  mentioned. 


Fonn  of  leproey. 

Avenge  dnntioB  of  lepney  in  diffareat  tanm  of  kidaey  ttatmt.        1 

Acute 
nephritie. 

Luft  white 
kidney. 

7 

19 

4 

MUed          CoBtncted 
kidaey.           kidaey. 

IMaL 

Tubercnlated 
Ansosthetic  . 
Mixed 

Total      . 

7 

7 

14 

6 

8 

7 

17 

6 

7 

10 

9 

8 

10 

As  will  be  seen  on  reference  to  the  large  table  at  the  end 
of  this  paper,  kidney  disease  was  often  associated  with 
lesions  of  other  viscera.  Hence  it  is  probable  that  in  some 
cases  nephritis  was  not  alone  responsible  for  shortening  life, 
and  the  above  figures  are  not  strictly  accurate.  In  eight 
cases  kidney  disease  co-existed  with  tuberculosis.  All  these 
have  been  eliminated  from  this  and  the  corresponding  table 
in  the  next  section,  for  the  results  obtained  both  in  kidney 
disease  and  tuberculosis  would  thus  have  been  considerably 
vitiated.  As  it  is,  the  figures,  though  not  strictly  true,  may 
be  regarded  as  approximate. 

The  most  noticeable  point  in  this  last  table  is  the  much 
longer  duration  of  life  in  anassthetic  leprosy  associated  with 
kidney  disease  than  in  either  of  the  other  two  forms  of 
leprosy  when  occurring  in  conjunction  with  renal  changes. 
Two  patients  with  large  white  kidneys  had  suffered  from 
anfesthetic  leprosy  for  twenty-three  and  fifteen  years  respec- 
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tively,  while  four  patients  with  mixed  kidney  had  been 
anaesthetic  lepers  for  thirty-four,  twenty,  seventeen,  and 
thirteen  years  respectively.  This  is  possibly  to  be  ex- 
plained by  the  different  degrees  in  which  the  sweat-glands 
are  involved  in  the  three  varieties  of  leprosy.  The  cu- 
taneous changes  are  more  rapid  and  extensive  in  tubercu- 
lated  and  mixed  than  in  anaesthetic  leprosy.  In  the  first 
two  forms  a  sudden  eruption  of  tubercles  may  damage  a 
large  number  of  sudoriparous  glands,  and  so  make  a  sudden 
demand  on  the  secreting  structure  of  the  kidney.  In  anaes- 
thetic leprosy.  On  the  other  hand,  the  changes  in  the  sweat- 
glands  are  more  gradual  and  often  of  less  severity,  so  that 
the  strain  thrown  on  the  kidneys  is  less. 

The  kidneys  were  examined  microscopically  in  seventy- 
seven  of  the  hundred  and  nine  cases,  and  in  only  seven  in- 
stances were  leprosy  bacilli  found,  twice  in  tuberculated  and 
five  times  in  mixed  leprosy.  It  is  an  interesting  fact  that 
in  all  these  seven  cases  the  kidneys  appeared  healthy  to  the 
naked  eye.  This  agrees  with  the  statement  of  Cornil  and 
Babes  already  quoted. 

In  none  of  the  thirty-five  cases  of  kidney  disease  were 
leprosy  bacilli  found.  It  may,  therefore,  be  considered  highly 
probable  that  the  forms  of  nephritis  which  occur  in  leprosy 
are,  at  least  in  the  majority  of  instances,  not  due  to  leprous 
growth  in  the  kidneys,  but  are  the  result  of  interference 
with  the  functions  of  the  skin.  This  hypothesis  is  sup- 
ported by  the  fact  already  referred  to  of  the  longer  duration 
of  cases  of  kidney  disease  associated  with  anaesthetic  leprosy. 

Tuberculosis. 

Visceral  tuberculosis  has  been  described  in  leprosy  by 
various  writers.  Of  the  109  subjects  examined,  tuber- 
culosis of  one  or  more  serous  membranes  or  viscera  was 
found  in  33,  or  30  per  cent.  The  records  of  the  Colonial 
Hospital,  already  referred  to,  show  a  percentage  of  eighteen 
and  a  half  deaths  from  tuberculosis.  It  must  be  remem- 
bered that  cases  of  phthisis  are  excluded,  if  possible,  from 
a  general  hospital,  though  this  objection  perhaps  has  not 
the   same   iqrce  in  the    tropics,    where   patients  are  often 
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taken  in  to  prevent  their  dying  in  the  streets.  Eren  if  the 
objection  be  admitted,  it  will  probably  still  be  safe  to  infer 
that  deaths  from  tubercnlosis,  especially  of  the  Inngs,  are 
commoner  in  lepers  than  in  the  ordinary  population. 

A  question  naturally  arises  whether  those  lesions  are  dae 
to  invasion  by  the  bacillus  of  leprosy  or  the  bacillus  of 
tubercle.     The  answer  is  not  as  easy  as  at  first  sight  appears. 

Danielssen'  says,  "II  est  difficile  d'admettre  que  deoz 
germes  diff^rentos,  ayant  p4netre  k  pen  pr^s  &  la  mdme 
^poque  dans  de  sang,  aient  pu  produire,  chacun  de  son 
c6t^,  des  maladies  telles  que  la  Idpre  et  la  tuberculose.  II 
me  parait  beaucoup  plus  probable  quo  la  m6me  cause  d'irri- 
tation  (bacilles  de  la  l^pre)  qui  produit  dans  la  peau  des 
Eruptions,  dans  le  tissu  conjonctif  des  visc^res  des  n^ofor- 
mations,  puisse  donner  naissance,  dans  d'antres  tissns  de 
I'organism,  k  la  tuberculose.'* 

He  calls  attention  to  the  fact  that  the  disappearance  of 
cutaneous  tubercles  in  a  case  of  leprosy  is  not  infrequently 
followed  soon  after  by  the  development  of  visceral  tuber- 
culosis, and  he  raises  the  question  whether  the  bacillus  of 
leprosy  and  that  of  tuberculosis  are  identical.  He  is  led 
to  make  this  suggestion  by  the  extremely  unsatisfactory 
distinction  between  the  two  bacilli.  With  regard  to  the 
alleged  difference  in  size,  he  states  that  bacilli  from  cases 
of  leprosy  in  Spain  are  larger  than  leprosy  bacilli  from 
Norway. 

Arning'  writes  as  follows : — **  In  all  advanced  tuber- 
cular cases  I  was  struck  with  the  extreme  frequency  of 
grave  changes  in  the  larger  viscera,  more  especially  the 
lungs,  liver,  spleen,  and  bowels.  These  organs  presented 
an  aspect  quite  new  to  me,  and  closer  examination  of  their 
tissues  has  enabled  me  to  prove  that  we  have  been  mistaken 
in  attributing  deaths  of  lepers  to  intercurrent  pneumonia, 
tubercular  phthisis,  and  dysentery,  which  were  simulated 
by  the  clinical  symptoms.  The  ulcerations  of  the  bowels 
and  the  breaking  down  of  lung  tissue  are  due  to  leprons 
infiltrations,  and  we  shall  have  to  modify  our  opinions  of 
leprosy  being  mainly  a  disease  of  the  cutis  and  peripheral 

^  "  Contribation  ■  T^tude  de  U  lipre,"  '  Archirea  RomNines,'  Jan.,  1889. 
*  '  Report  to  Hawaiian  Board  of  Health.'  1886,  Appendix,  p.  xli. 
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nerves,  and  introduce   terms  such  as  phthisis   leprosa  and 
enteritis  leprosa." 

Hansen/  on  the  other  hand,  regards  the  changes  found  in 
the  lungs,  intestines,  bronchi,  brain,  and  spinal  cord  of  lepers 
as  tubercular,  not  leprous. 

Damaschino*^  states  that  he  has  succeeded  in  producing 
tuberculosis  in  guinea-pigs  by  inoculating  them  with  frag- 
ments of  phthisical  lung  from  lepers.  He  is  thus  led  to 
regard  the  phthisis  of  leprosy  as  produced  by  the  Bacillus 
tuberculosis,  but  he  says  that  he  has  also  recognised  the 
Bacillus  leprse  in  the  lungs  in  these  cases.  This  appears  to 
be  a  somewhat  bold  diagnosis. 

The  above  quotations  show  what  very  different  statements 
have  been  made  as  to  the  nature  of  visceral  tuberculosis  in 
leprosy.  Before  proceeding  to  examine  the  evidence 
obtainable  from  the  Trinidad  Asylum  it  will  be  well  to  give 
two  short  tables  prepared  with  reference  to  the  cases  under 
consideration. 

The  first  table  shows  the  various  viscera  and  serous 
membranes  affected,  and  the  distribution  of  these  lesions  in 
the  different  forms  of  leprosy. 
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The  tubercles  observed  in  the  viscera  had  the  naked-eye 
appearances  presented  by  tubercles  in  non-leprous  subjects. 
As  is  shown  in  the  large  table  at  the  end  of  this  paper, 
destruction  of  lung  tissue  was  in  many  cases  very  rapid,  the 

^  Leloir,  op.  cit,,  p.  256. 

»  •  Arch,  de  med.  et  d'anat.  Path.,'  Paris,  1891,  p.  213. 
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lungs  being  speedily  converted  into  bags  of  pas.  It  will 
be  noticed  that  in  only  three  cases  did  the  langs  escape. 
In  one  of  theae  the  pleura  only  was  affected,  in  another  the 
otncntum  and  peritoneum,  and  in  another  the  liver,  kidneys, 
spleen,  and  peritonenm.  In  those  oases  in  which  the  langs 
alone  were  affected  the  leprosy  was  tuberculated  in  five 
instances,  anaDsthctic  in  eight,  and  mixed  in  four.  Taking, 
however,  the  total  cases  of  visceral  infection,  the  three  forms 
of  leprosy  are  almost  equally  represented,  twelve  cases  being 
tuberculated,  twelve  antesthetio,  and  nine  mixed.  It  may, 
therefore,  be  concluded  that  visceral  tuberculosis  is  qaite 
as  common  in  anaesthetic  leprosy  as  in  either  of  the  other 
forms. 

The  next  table  shows  the  average  duration  of  the 
different  forms  of  leprosy  in  the  above  varieties  of  visceral 
tuberculosis. 
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In  many  of  the  cases  the  duration  of  the  leprosy  coald 
not  be  ascertained.  The  above  table  is  therefore  very  frag- 
mentary, but  the  general  results  obtainable  from  it  are 
almost  the  same  as  in  cases  of  leprosy  with  kidney  disease, 
and  not  very  different  from  the  average  durations  in  all  cases 
of  leprosy. 

Seeing  that  the  distinctions  between  the  bacillus  of 
leprosy  and  that  of  tubercle  are  so  very  unsatisfactory,  it 
may  be  well  to  consider  here  the  other  arguments  for  and 
against  the  leprous  nature  of  visceral  tuberculosis. 
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In  the  first  place,  all  attempts  to  cultivate  bacilli  from 
fragments  of  phthisical  lung  or  tuberculous  viscera  failed  in 
the  Trinidad  Asylum.  This,  so  far  as  negative  evidence  is 
of  value,  supports  the  theory  of  a  leprous  origin,  for  it  is  by 
no  means  certain  that  the  Bacillus  leprae  has  been  cultivated. 
The  results  of  Bordoni  Uffreduzzi,^  Gianturco,^  and  Cam- 
pana^  have  not  yet  been  confirmed. 

Secondly,  attempts  to  infect  fowls  by  feeding  with  frag- 
ments of  phthisical  lung  failed  in  Trinidad.  Other  results, 
however,  were  obtained  in  guinea-pigs  by  Damaschino,  as 
was  already  pointed  out. 

Thirdly,  in  several  cases  of  tubercular  and  mixed  leprosy 
in  which  cutaneous  tubercles  rapidly  diminished  towards  the 
end,  numerous  miliary  tubercles  were  found  in  the  viscera 
after  death,  as  described  by  Danielssen.  These  appearances 
were  especially  marked  in  Cases  58,  71,  75,  86,  90,  91.  It 
has,  however,  been  already  shown  that  visceral  tuberculosis 
is  quite  as  common  in  anaesthetic  leprosy  as  in  either  of  the 
other  two  forms.  Of  the  twelve  cases  of  visceral  tubercu- 
losis in  anaesthetic  lepers,  four  were  of  the  miliary  variety 
indicating  recent  infection.  In  these  cases  there  could  not 
have  been  absorption  of  cutaneous  tubercles. 

From  the  above  observations  and  experiments  it  seems, 
therefore,  that  the  evidence  at  present  is  almost  as  much  in 
favour  of  tuberculosis  as  of  leprosy  as  the  cause  of  the  vis- 
ceral lesions  above  referred  to. 

Other  Lesions. 

Ulceration  and  gangrene  were  present  to  some  extent  in 
very  many  .of  the  cases  examined.  Indeed,  it  is  seldom 
that  a  leper  passes  through  life  without  suffering  in  this 
way  at  one  time  or  another.  Ulceration  is  very  apt  to 
spread  rapidly  shortly  before  death,  and  to  become  compli- 
cated with  gangrene.  These  lesions  were  present  to  a 
marked  degree  in  twelve  cases  only.  The  amount  of  gan- 
grene in  the  Trinidad  Asylum  is  much  less  than  it  used  to 
be.      This  diminution  is  very  probably  in  great  part  due  to 

'  '  Zeitschrift  fur  Hygiene,'  Band  iii,  p.  178. 
^  '  Gior.  della  Assoz.  Nap.  di  Med.  et  Nat.,'  1890. 
3  .  Riforma  Med.,'  No.  14,  1891. 
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the  practice  now  carried  oat  of  early  and  free  incision  do«m 
to  the  bone  in  cases  of  sinus  or  ulcer.  Amputation  for 
gangrene  has  also  been  followed  by  good  results  in  several 
oases. 

PysBmia  was  found  in  eight  cases.  In  one  case  it  foU 
lowed  amputation  through  the  thigh  for  elephantiasis,  from 
which  the  patient  suffered  in  addition  to  leprosy.  In 
another  case  it  occurred  as  a  sequel  of  facial  carbuncle,  the 
necropsy  revealing  thrombosis  of  the  ophthalmic  veins  and 
pus  in  the  cavernous  sinus.  In  two  cases  absorption  took 
place  from  gangrene  of  the  legs,  while  in  the  four  remain^ 
ing  cases  pyasmia  followed  sloughing  ulcers  of  the  csscum, 
suppurating  cervical  glands,  sacro-iliac  disease,  and  ulcera- 
tion of  the  larynx  respectively.  It  is  remarkable  that 
pyasmia  does  not  occur  more  frequently  in  leprosy. 

In  seven  cases  death  occurred  from  obstruction  of  the 
larynx  caused  by  leprous  changes.  In  one  patient,  who 
afterwards  died  of  phthisis,  life  was  prolonged  for  four 
months  by  tracheotomy,  and  in  Norway*  several  years  of 
life  have  often  been  gained  by  this  operation.  As  a  matter 
of  fact  it  would  be  safer  always  to  perform  tracheotomy  as 
soon  as  the  larynx  is  distinctly  involved,  for  symptoms  of 
obstruction  often  come  on  very  rapidly  in  lepers,  and  death 
from  asphyxia  may  occur  before  surgical  assistance  can  be 
obtained. 

The  ankylostoma  duodenale  was  present  in  greater  or  less 
quantity  in  seven  instances.  In  Case  108  death  was  trace- 
able to  the  intense  anaemia  following  the  intestinal  hasmor- 
rhages  produced  by  the  parasite.  The  liver  yielded,  on 
analysis  by  Mr.  Carmody,  Government  Analyst,  "26  per 
cent,  of  iron,  while  the  spleen  gave  3'28  per  cent.  In  the 
other  cases  the  presence  of  ankylostomata  no  doubt  contri- 
buted to  the  fatal  result.  These  worms  are  very  common 
in  Trinidad,  and  are  found  chiefly  amongst  the  Indian  immi- 
grants. They  give  rise  during  life  to  symptoms  indistin- 
guishable from  those  of  pernicious  anasmia. 

In  four  cases  death  was  due  to  abscess  or  haemorrhage 
or  both.  In  three  of  these  cases  haemorrhage  came  on  after 
amputation  for  abscess  or  gangrene,  and  the  patients,  already 
>  Abraham,  '  Epidem.  Soc.  Trans.,'  toI.  viii,  p.  136. 
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weakened  by  suppuration,  succumbed.  Generally  speaking, 
the  blood  of  lepers  clots  very  rapidly,  and  healing  takes 
place  quite  as  easily,  if  not  more  so  than  in  non-leprous 
subjects.  Case  44  is  interesting  in  this  respect.  A  tho- 
racic aneurism  was  found  which  had  undergone  spontaneous 
cure.  The  specimen  is  now  in  Guy's  Hospital  Museum. 
The  blood  of  lepers  has  been  examined  by  Danielssen  and 
Boeck,^  Hillairet,^  and  the  writer,^  and  their  results,  though 
probably  not  strictly  accurate,  tend  to  show  that  the  per- 
centage of  fibrin  in  the  blood  of  lepers  is  greater  than  in 
that  of  ordinary  people. 

Pneumonia  was  found  in  four  cases,  and  presented  no 
points  of  special  interest.  In  two  cases  it  was  associated 
with  pyaemia,  in  a  third  it  occurred  in  a  patient  broken 
down  by  alcoholic  excess,  while  in  the  fourth  case  it  fol- 
lowed influenza. 

Cirrhosis  of  the  liver  occurred  in  four  lepers, — once  in  a 
patient  who  was  also  the  subject  of  large  white  kidney, 
once  with  atheroma  of  the  orifices  of  the  heart,  once  in 
association  with  granular  kidney  and  tubercle  of  the  lungs 
and  peritoneum,  and  once  alone. 

Gangrene  of  the  lung  was  found  three  times.  In  the 
first  case  the  patient  was  a  confirmed  alcoholic ;  the  second 
patient  suffered  from  kidney  disease;  the  third  case  was  in  an 
old  patient  who  showed  no  other  visceral  lesion  beyond  fatty 
degeneration  of  the  liver  and  kidneys. 

Atheroma  was  markedly  present  in  three  subjects.  In  the 
first  case  there  were  sharp  calcareous  masses  at  each  of  the 
four  valvular  orifices  of  the  heart,  but  these  were  largest 
above  the  mitral  and  aortic  valves.  In  the  next  case  there 
was  atheroma  of  the  circle  of  Willis,  giving  rise  to  throm- 
bosis. In  the  third  case  there  were  patches  of  atheroma  on 
the  aorta,  mitral  valve,  and  one  of  the  aortic  valves.  The 
mitral  orifice  was  contracted,  and  the  heart  was  considerably 
hypertrophied,  weighing  13  oz.  Atheroma  was,  of  course, 
present  in  a  less  degree  in  other  instances,  but  in  these  three 
it  was  more  or  less  concerned  in  causing  death. 

'  •  Traite  de  la  Spedalskhed,'  pp.  238,  296. 

'  '  Ann.  de  Dermat.  et  Syphilog.,'  tome  v.  No.  3. 

'  *  Lancet/  January  9tb,  1892. 
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Dysentery  materially  contributed  to  the  fatal  result  in 
three  oases.  In  one  it  occurred  alone  in  an  old  patient,  and 
in  the  other  two  it  was  associated  with  abscess  uf  the  liver 
and  kidney  disease  respectively. 

Lardaceous  degeneration  was  found  three  times,-— once  in 
association  with  phthisis,  once  with  kidney  disease,  and 
once  with  superficial  ulceration  of  the  trunk  and  extremi- 
ties. 

Though  more  or  less  pleuritic  adhesion  was  found  in  nearly 
every  subject  examined,  pleurisy  to  a  marked  degree  was 
only  seen  in  three  cases.  In  these  it  occurred  in  conjunction 
with  abscess  of  the  liver,  tuberculosis  of  the  lungs,  and 
kidney  disease  and  acute  pericarditis  respectively. 

Evidences  of  syphilis  existed  in  several  cases,  but  in  Cases 
4  and  32  they  were  most  marked,  being  represented  in  the 
first  case  by  fibrous  testes,  gummata  of  the  liver,  spleen,  and 
kidneys,  and  a  gummatous  mass  round  the  seventh  pair  of 
nerves  at  their  exit  from  the  skull,  and  in  the  second  case 
by  fibrous  testes  and  destruction  of  the  epiglottis  and  bones 
of  the  nose. 

Pericarditis  occurred  in  two  patients,  once  in  association 
with  kidney  disease  and  once  with  tuberculosis.  In  the  first 
case  there  were  several  ounces  of  fluid  in  the  pericardium,  and 
some  flakes  of  lymph  on  the  walls  of  the  heart.  In  the 
other  case  the  disease  was  evidently  more  chronic,  for  the 
pericardium  was  filled  with  layers  of  partly  organised  lymph, 
altogether  about  three  quarters  of  an  inch  thick. 

Cardiac  hypertrophy  was  found  in  two  cases.  In  one 
there  was  atheroma  of  the  valves,  but  in  the  other  no 
sufficient  cause  was  found,  the  chief  conditions  recognised 
being  ulceration  of  the  extremities  and  of  the  epiglottis  and 
vocal  cords. 

Abscess  of  the  liver  also  occurred  twice.  In  both 
patients  there  were  multiple  abscesses.  In  the  first  case 
there  were  a  few  small  abscesses  near  the  portal  fissure,  the 
largest  only  three  quarters  of  an  inch  in  diameter;  while  in 
the  second  case  there  were  five  large  abscesses,  containing 
from  two  to  three  pints  of  pus.  The  first  patient  was  the 
subject  of  ulceration  and  gangrene ;  the  second  suffered  also 
from  dysentery. 

VOL.  XLVIII.  5 
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Disease  of  tlie  adrenals  was  found  in  one  case  associated 
with  asthenia  and  numerous  pigmentary  changes.  The  writer 
has  not  found  any  record  of  the  occurrence  of  this  disease  in 
dark-skinned  races.  There  were  evidences  of  syphilis  in 
the  case  referred  to,  but  beyond  the  adrenal  disease  no 
lesions  were  found  which  would  have  been  sufficient  to  cause 
death. 

Sunstroke  was  accountable  for  death  in  one  case.  This 
is  a  very  rare  alfection  in  Trinidad  in  spite  of  its  tropical 
climate.  The  patient,  who  suddenly  fell  down  unconscious 
while  sitting  out  of  doors,  died  exactly  twenty-four  bours 
after  the  onset  of  the  symptoms,  and  a  necropsy  two  hours 
after  death  showed  no  lesion  beyond  congestion  of  some  of 
the  viscera.  The  temperature  in  the  centre  of  the  liver  was 
found  to  be  106°,  while  in  the  spleen  it  was  103"2°,  and  in 
the  right  and  left  pleural  cavities  102'2°  and  101"4°  respec- 
tively. 

Apparently  uncomplicated  malarial  fever  caused  death  in 
one  patient.  This  is  a  rare  occurrence  at  the  asylum,  for 
though  malarial  fever  is  very  common  among  the  inmates, 
death  seldom  results  from  this  disease  alone. 

Facial  carbuncle  occurred  in  a  leper  who  was  subject 
to  maniacal  attacks,  and  who  used  to  put  his  head  in  the 
oven  to  get  rid  of  supposed  evil  spirits.  Insanity  is  not 
uncommon  amongst  lepers,  but  no  leprous  changes  have  ever 
been  found  within  the  cranium  by  the  writer.  Chassiotis,^ 
however,  says  that  he  has  detected  leprosy  bacilli  in  the 
spinal  cord. 

Cystitis  was  found  in  one  case  as  the  result  of  the  intro- 
duction of  a  straw  four  and  a  half  inches  long  into  the 
urethra  by  the  patient  himself.  This  straw  had  evidently 
been  some  time  at  the  neck  of  the  bladder,  and  was  thickly 
coated  with  phosphates.  The  specimen  is  now  in  Guy's 
Hospital  Museum. 

Death  was  caused  once  by  thrombosis,  resulting  from 
atheroma  of  the  circle  of  Willis  in  an  old  patient. 

Of  the  remaining  lesions  in  the  list,  namely,  emphysema, 
hydronephrosis,  sacro-iliac  disease,  cancer  of  the  uterus, 
strangulated  hernia,  and  traumatic  hip-joint  disease,  single 
*  *  Monatsschrifte  fiir  prakt.  Dermat./  Hamburg,  1887. 
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examples  oocurred.  They  are  sufficiently  described  in  the 
table  at  the  end  of  this  paper,  and  do  not  call  for  special 
comment. 

On  looking  through  the  list  of  lesions  which  has  now  been 
considered,  it  is  worthy  of  note  that,  with  the  exception  of 
nloeration,  gangrene,  abscess,  obstruction  of  the  larynx  from 
leprous  deposit,  and  some  cases  of  pyasmia,  namely,  those  in 
which  absorption  from  gangrenous  ulcers  of  the  skin  or 
larynx  appears  to  have  taken  place,  none  of  the  morbid 
changes  can  with  certainty  be  directly  traced  to  leprosy.  In 
other  words,  reckoning  half  the  cases  of  pyaemia  as  due  to 
leprous  absorption,  only  twenty-seven  lesions  out  of  one 
hundred  and  fifty  can  be  regarded  as  undoubtedly  traceable 
to  leprous  changes.  Many  of  the  lesions  at  the  end  of  the  list 
are  obviously  quite  independent,  while  the  aetiology  of 
others,  us  was  shown  earlier  in  this  paper,  is  still  uncertain. 


The  Distribution  of  the  Leprosy  bacillus. 

Lastly,  a  few  words  may  be  said  as  to  the  distribution  of 
the  leprosy  bacillus  in  the  tissues.  The  result  of  microscopic 
examination  in  one  hundred  out  of  the  hundred  and  nine 
oases  is  given  in  the  next  table. 

Besides  the  material  here  referred  to,  several  other 
viscera  and  tissues  were  examined  with  negative  result. 
These  included  brain,  pons,  spinal  cord,  anterior  cervical 
and  dorsal  roots,  ganglion  of  vagus,  ganglion  of  aortic 
plexus,  atheromatous  cerebral  artery,  mediastinal,  bron- 
chial, and  renal  glands,  tubercles  of  mesentery,  pleura, 
omentum,  intestine,  and  diaphragm,  ante-mortem  clot  and 
infarcts,  medulla  of  bone,  adrenal  bodies,  ovarian  cyst, 
cancer  of  uterus,  heart  muscle,  anaesthetic  skin,  and  dis- 
charge from  ulcers  and  abscesses.  The  number  of  these 
additional  examinations  amounted  to  fifty.  Adding  this  to 
the  three  hundred  and  eighty-one  negative  examinations 
recorded  in  the  table,  a  total  of  four  hundred  and  thirty-one 
instances  in  which  bacilli  were  not  found  is  obtained.  If 
to  this  again  be  added  the  hundred  and  fifty  observations 
which  showed  leprosy  bacilli,  it  will   be    seen  that  these 
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were  found  in  one  hundred  and  fifty  out  of  five  hundred 
and  eighty -one  observations,  or  rather  more  than  25  per 
cent. 

It  must  be  clearly  understood  that  these  results  are  only 
of  the  roughest  description.  To  form  any  accurate  idea  of 
the  exemption  or  not  from  leprosy  bacilli  of  a  tissue  or 
yiscus,  many  examinations  of  different  parts  of  the  structure 
would  have  to  be  made,  for  it  is  well  known  that  the 
distribution  of  bacilli  in  a  tissue  or  viscus  may  be  very  local. 
The  figures  given  above  only  represent  the  results  of  routine 
examinations  of  fresh  tissues  made  immediately  after  the 
necropsies,  and  would  be  more  correctly  described  as 
referring  to  the  tissues  and  viscera  in  which  bacilli  are 
most  easily  found. 

It  may  perhaps  seem  remarkable  that  so  few  examina- 
tions of  cutaneous  tubercle  appear  in  the  list,  but  this 
material  is  obtained  so  much  better  during  life  that  most 
of  the  specimens  examined  were  taken  from  living  patients. 
The  results  of  such  examinations  have,  therefore,  no  place 
in  this  table,  which  concerns  only  dead  subjects. 

It  will  not  be  fair  to  calculate  percentages  for  more  than 
the  first  nine  tissues  and  viscera  in  which  bacilli  were  found, 
for  so  few  specimens  of  those  in  the  second  half  of  the  list 
were  examined  that  the  percentages  obtained  would  be 
valueless.  It  will  be  seen  that  the  highest  percentage  of 
successful  examinations  was  in  the  larynx,  and  was  seventy- 
eight.  Omitting  decimals,  the  other  percentages  were 
cutaneous  tubercles  seventy-five,  femoral  glands  forty-two, 
liver  twenty-six,  spleen  twenty-one,  median  nerves  twenty- 
one,  testes  nineteen,  lungs  eighteen,  and  kidneys  nine.  It 
is  a  striking  fact  that  bacilli  are  very  much  less  common  in 
the  kidneys  than  in  any  other  of  the  viscera  which  have 
been  frequently  examined.  In  the  liver,  spleen,  testes,  and 
kidneys,  leprosy  bacilli  were  found  when  no  naked-eye 
changes  could  be  detected.  This  accords  with  Cornil  and 
Babes'  observations  already  quoted.  Indeed,  the  writer 
has  never  seen  any  visceral  macroscopic  changes  which 
could  with  certainty  be  ascribed  to  leprosy. 

Meanwhile  the  general  axiom  holds  good,  that  in  every 
case  of  leprosy,  during  a  part  or  the  whol^  of   its  course. 
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leprosy  bacilli  are  to  be  found  if  a  long  enongb  search  is 
made  for  them.  Whether  any  or  what  viscera  are  invaded 
in  a  given  case  seems,  however,  to  be  subject  to  no  fixed 
law. 
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A    THEORY   OE    SMALLPOX. 


By  R.  a.  BIRDWOOD,  M.D. 
(CoMMUWiCATiD  BT  J.  W.  WASHBOURN,  M.D.) 


The  manifestations  of  smallpox  are,  I  think,  more  readily 
explained  on  the  supposition,  that  the  disease  is  a  8nrfac& 
mycosis  than  that  it  is  a  blood  zymosis.  The  editors  of  the 
'  Guy's  Hospital  Gazette '  kindly  gave  me  the  opportunity 
of  stating  this  proposition  and  the  evidence  supporting  it ; 
this  paper  is  intended  to  be  a  more  complete  exposition  of 
the  articles  in  the  *  Gazette/  addressed  to  a  more  extended 
circle  of  Guy's  ipen  and  to  the  medical  profession  generally. 
I  trust  that  the  opportunities  I  have  had  at  the  Smallpox 
Hospital  for  the  observation  of  this  disease  are  a  sufficient 
justification  for  submitting  my  theory  to  the  touch  of  patho- 
logical criticism. 

Smallpox  is,  as  far  ns  we  known,  communicated  by  means 
of  particles.  These  exist  in  various  parts  of  the  body  and 
are  diffused  in  the  surrounding  air. 

Workers  in  dust-laden  atmospheres  have  the  dust  deposited 
on  their  surfaces  in  varying  quantities.  The  alimentary  ana 
respiratory  tracts  above  the  level  of  the  larynx  will  be  very 
thickly  covered,  but  in  the  oesophagus  we  rarely  find  any. 
On  the  skin  the  dust  is  deposited  ia  definite  patterns  varying 
with  the  conditions  of  exposure  to  it.  The  space  between 
the  body  and  the  clothes  is  well  ventilated.    ,Tbe  tempe- 
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rature  of  the  body  being  higher  than  that  o£  the  air,  its 
heat  is  communicated  to  the  clothes  and  to  the  mass  of  air 
between  the  body  and  them.      This  air  expands  and  escapes. 
As  it  escapes  from  within  the  space  it  will  be  replaced  by 
air   from   without.       If   this    air    carries    particles    capable 
of  adhering   to   the   surface   of   the   body  the   dust  will  be 
deposited  on  dillerent  parts   in  varying  densities,  and  will 
adhere  where  deposited,  according  to  the  nature  of  the  sur- 
face.     The  best-aired  surfaces  will  have  the  most,  the  worst- 
aired  the  least ;   more  will  adhere  to  damp  surfaces  than  to 
dry ;  more  on  rough  than  on  smooth.      The  site  of  a  garter, 
boot-lace,  brace,  or  belt  is  marked  by  an  accumulation  of 
dust,  the  pattern  of  the  obstruction  being  mapped  out  on  the 
surface.      More  adheres  to  the   back  than  to  the  chest,  for 
the  clothes  fit  more  closely  to  the  front  of  the  trunk  than  to 
the  back,  especially  along  the   spines.      The  most  striking 
peculiarity,  however,  is  that  the   conjunctivae  remain  clear 
in  the  midst  of  all  the  dirt.      This  is  well  seen,  in  the  case 
of  a  coal-heaver,  where  the  white  sclerotics  contrast  with  the 
blackened  skin.      If  we  could  substitute,  for  each  particle 
of  coal-dust,  a  drop  of  blistering  fluid  or  croton  oil,  an  erup- 
tion,  similar  in    distribution  to   the   eruption  of   smallpox, 
■would  result.     If  the  air  was  laden  with  living  spores,  capa- 
ble of  proliferating  on,  and  vegetating  in,  the  human  skin 
and  mucous  surfaces,  and  if  during  such  growth  pustules 
were  formed,  this  would  account  for  the  distribution  of  the 
smallpox  eruption.      Whatever  determines  the  deposition  of 
dust  on  the  bodies  of  workers  in  dust-laden  atmospheres 
equally  determines  the  deposition  of  infectious  air-carried 
material  on  the  persons  exposed  to  infection.     At  the  time 
at  infection  with  smallpox  the  spores   of   the  Micrococcus 
variolas  are  deposited  on  the  surfaces  of  the  body,  according 
to  laws  regulating  the  deposition  of  any  other  air-carried 
dust. 

The  surface  lesions,  resulting  from  the  growth  of  vege- 
table parasites,  are  represented  by  ringworm  and  thrush.  In 
an  ill-ventilated  schoolroom  air-carried  spores  of  Tricophyton 
tonsurans  may  be  regarded  as  the  infectious  material.  The 
following  passage  is  taken  from  Mr.  Waren  Tay's  trans- 
lation   of    Hebra    and    Kaposi's    '  Diseases  of    the  Skin ;' 
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pablishod  by  tho  New  Sydenham  Society  in  1880^  vol.  ▼, 
p.  215  :  "  In  the  first  place  the  fungus  takes  root  in  the 
superficial  epidermic  layers,  after  the  most  superficial  layers 
of  all  have  been  removed  by  maceration,  or  some  other 
mechanical  moans.  Tho  fungus  elements  act  as  a  foreign 
body,  irritating  tho  subjacent  papilla).  These  become  hyper- 
temic.  Tho  part  becomes  congested  and  appears  as  a  red 
spot.  If  the  patient's  skin,  or  that  particular  portion  of 
skin,  is  specially  irritable,  the  hypenDmia  increases  to  such  a 
degree  that  serous  exudation  follows,  and  then,  if  tho 
exudation  be  moderate,  tho  epidermis  is  loosened,  and  then, 
after  evaporation  of  the  serum,  lifted  up  in  scales,  or,  if 
more  abundant,  is  raised  into  vesicles.  The  fungus  is  lifted 
up  with  tho  epidermis,  for  it  never  goes  deeper  and  never 
penetrates  into  the  corium.  Thus  it  happens  that,  at  the 
spot  originally  diseased,  tho  fungus  is  eliminated  by  the 
very  exudative  process  started  by  itself,  and  here,  therefore, 
a  spontaneous  euro  must  result.  On  tho  other  hand,  the 
parasite  grows  at  the  periphery  of  the  original  focus,  in  the 
layers  of  the  adjacent  epidermis  where  it  excites  tho  samo 
symptoms  as  in  the  first  part  attacked.  The  peripheral 
advance  of  the  morbid  phenomena  and  the  subsequent 
involution  following,  in  the  same  direction,  are  thus  easily 
comprehended."  Again  on  p.  201 :  "  Occasionally  the  vesicles 
of  Tinea  tonsurans  vesiculosa  are  developed  in  considerable 
numbers  and  of  an  unusual  size,  that  of  a  pin's  head  or  larger. 
In  such  a  case  and  corresponding  to  the  greater  amount  of 
exudation,  the  redness  and  swelling  of  the  skin  will  be 
moderately  severe.  Tho  larger  quantity  of  fluid  exuded 
under  tho  circumstances,  dries  up  into  thick,  yellow,  gummy 
crusts,  so  that  the  appearance  of  the  eruption  resembles  that 
of  a  very  moist,  acute  eczema.  Fever  may  also  accompany 
such  an  eruption  if  it  is  spread  over  a  large  part  of  the  trunk." 
Also  on  p.  216 :  "  Just  as  in  the  case  of  the  growth  in  the 
epidermic  layers  of  the  surface  of  the  skin,  the  fungus,  by 
its  accumulation  in  bulk  in  the  epidermic  layers  of  the  hair 
follicle,  may  excite  irritation  and  the  formation  of  tubercles 
and  pustules,  producing,  in  fact,  the  symptoms  of  SycoM 
parasitaria,  or  of  Herpes  tons^iraiis  pustnlosus,"  It  will  be 
observed  that  an  undoubted  mycotic  process  produces  all 
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the  forms  of  skin  lesion  that  constitute  a  pock  in  smallpox  ; 
it  is  merely  a  question  of  degree. 

The  growth  of  a  vegetable  parasite  on  the  mucous  mem- 
brane produces  an  altogether  different  eruption.      The  fol- 
lowing passage  is  from  Dr.  Fagge's 'Principles  and  Practice 
of  Medicine/  1886,  vol.  ii,  p.  99.      "  The  earliest  indication 
that  thrush  is  setting  in,  is  a  change  in  the  mucous  membrane 
lining  the  cheeks  and  other  parts  of  the  mouth ;   it  becomes 
redder  than  natural,  hot  and  painful.   Soon  a  number  of  minute 
milk-white  spots  appear  upon  its  surface.      These  rapidly  in- 
crease in  size,  and  run  together;  and  in  a  day  or  two,  the  whole 
surface  may  be  covered  with  a  pearly  uniform  adherent  layer. 
At  first,  there  is  some  difficulty  in  detaching  the  white  mate- 
rial, but  after  a  time  it  becomes  quite  loose,  and  can  be  peeled 
off  in  large  flakes  without  any  bleeding.      Microscopically  it 
consists,  partly  of  layers  of  squamous   epithelium,  partly  of 
the  spores  and  mycelium  of  a  fungus.      The  fungus  is  usually 
known  as  the  Oidium  albicans."     The  smallpox   eruption 
on  the   respiratory  surface   and   in   the    mouth,    resembles 
the  eruption  above  described.     It  differs  from  a  pock  on  the 
skin  in  that  whatever  is  exuded  from  the  blood  vessels  is  not 
collected  to  form  a  vesicle  or  a  pustule.      This  is  explained 
by  the  difference  of  moisture  in  the  two  situations,  and  by 
the  fact  that  the  cuticle  is  tougher  than  the  most  super- 
ficial layer  of  a  mucous  membrane.      The  incubation  period 
may  be  accounted  for  as  the  time  during  which  the  micro- 
organism is  living  on  the  non-irritable  superficial  epithelium. 
When  it  has  grown  through  this  layer  and  begun  to  invade 
the  capillary  walls,  the  injury  to  those  vessels  is  followed  by 
the  inflammatory  reactions  resulting  in  a  pock  on  the  skin, 
or  a  patch  on  the  mucous  membranes.      These  two  lesions 
only  occur  at  sites  where  the  spores  could  have  been  carried 
by  the  air  ;  they  are  not  found  in  positions  inaccessible  to  it. 
At  the  end  of  the  period  of  incubation  the  initial  illness  of 
smallpox  supervenes,  sometimes  this  is  accompanied  by  a  rash 
or  a  purpura.      Occasionally  the  affection  of  the  mucous  mem- 
brane is  visible  at  this  early  stage,  when  the  pocks  on  the 
skin  cannot  be  seen  or  felt.      The  rash  and  the  purpura  are 
both  of  them  evidences  of  vascular  changes,  as  are  also  the 
petechise,  which  may  be  seen  in  synovial  and  serous  mem- 
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branos  and  in  all  tho  tiHSues,  but  nothing  resembling  a  pock 
or  a  patch  occurH  there.  Later  on,  the  characteristic  orup- 
tions  of  smallpox  are  apparent ;  these  are  inflammations  of 
the  skin  or  acute  dermatitis,  and  of  the  upper  respiratory  sur- 
faces, are  duo,  as  I  contend,  to  tho  local  growth  of  the  micro- 
organism of  smallpox.  Regarding  now  those  two  surfaces 
as  viscera  having  important  excretory  functions,  implication 
of  them  probably  moans  arrest  of  their  functions  and  con- 
sequent retention  in  the  blood  of  the  toxic  substances  which 
would  otherwise  be  excreted  from  their  surfaces.  It  is  to 
this  poison  that  the  symptoms  of  the  initial  illness,  including 
rash  and  purpura,  are  due.  The  rash  or  hsemorrhage  does 
not  indicate  a  severe  attack  of  smallpox ;  for  the  present  it 
may  be  said  that  it  can  only  be  explained  by  sopio  idiosyn- 
crasy on  tho  part  of  the  patient.  Just  as  some  foods  or 
drugs  are  followed  by  urticaria,  petechisB,  or  hsBmaturia  in 
some  persons  and  not  in  others ;  as  when  quinine  produces 
haomaturia,  or  iodide  of  potassium  loads  to  a  petechial  erup- 
tion, or  the  administration  of  salicylate  of  soda  is  attended 
with  epistaxis,  retinal  hsdmorrhage,  hromatuna,  and  ecchy- 
mosis  of  the  pelves  of  kidneys  ;  this  is  evidence  of  some 
peculiarity  on  the  part  of  the  patient,  but  not  necessarily 
evidence  of  the  growth  of  an  organism  in  the  blood. 

The  fever  of  maturation  of  smallpox  calls  for  no  special 
comment.  Indeed  the  symptoms  of  smallpox,  from  the 
beginning  to  the-  end,  may  bo  likened,  stage  by  stage,  to 
those  resulting  from  a  scald  or  burn  of  equal  extent.  The 
attack  of  smallpox  may  bo  considered  to  end  with  the  drying 
of  the  pustules  ;  sequlce  being  brought  about  by  one  of  tho 
wound-infecting  diseases  complicating  the  normal  progress  of 
the  disease. 

It  therefore  seems  to  mo  probable  that  the  pock  on  the 
skin  and  the  patch  on  the  mucous  membrane  are  the  conse- 
quence of  tho  irritation  caused  by  the  proliferation  of  a 
spore  at  the  spot  where  it  has  adhered.  It  has  been  stated 
that  this  formation  of  a  pock  has  been  seen  in  the  foetus 
and  the  newly-born  child,  on  serous  and  synovial  membranes. 
I  have  looked  for  it  in  these  places,  but  I  have  not  seen 
it.  PetechitB  are  common  even  in  the  serous  membranes 
of  the  foetus  whose  mother  has  not  had  hssmorrhagic  small- 
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pox,  but  has  been  suffering  from  the  ordinary  form  of  the 
disease. 

The  trachea  and  bronchi  of  sufferers  from  smallpox  are 
covered  with  the  eruption,  the  oesophagus  is  free  from 
it.  The  skin  of  the  face  suffers  severely,  the  conjunctiva 
hardly  at  all.  On  the  pharynx  the  part  in  the  air  stream 
from  the  nose  to  the  larynx  may  be  crowded  with  patches, 
the  part  below  the  air  stream  may  have  none.  If  the 
usually-accepted  zymotic  theory  is  true,  the  oesophagus 
should  be  as  much  attacked  as  the  trachea ;  the  lower  part 
of  the  pharynx  as  severely  as  the  upper  ;  the  conjunctiva 
as  abundantly  as  the  face.  Under  the  adherent  part  of  the 
nail  pocks  do  not  occur;  if  the  disease  is  a  zymosis  they 
ought  to  be  there.  We  might  certainly  expect  some  lesion 
on  the  serous  and  synovial  membranes,  but  excluding  pete- 
chise,  there  are  none  early  in  the  disease.  When  there  is 
any  morbid  condition  in  these  parts  it  is  generally  late  in  the 
disease,  after  general  septic  infection  has  been  possible. 

The  distribution  of  th'e  variolous  eruption  on  the  skin  also 
corresponds  closely  with  the  distribution  of  dust  on  the  bodies 
of  workers  in  dust-laden  atmospheres.  There  is  most  on  the 
uncovered  surfaces,  more  on  the  back  of  the  trunk  than  on 
the  front.  Warm  moist  surfaces  have  more  than  cold  dry 
parts.  On  the  feet  the  distribution  is  like  that  of  dust.  It 
is,  however,  in  exceptional  instances  of  the  distribution  of 
the  eruption  that  the  demonstration  becomes  conviticing. 
If,  soon  after  infection,  the  patient  happens  to  have  washed 
the  hands  or  face,  there  will  be  less  there  than  on  other 
parts.  A  girl,  aged  ten  years,  was  admitted  with  an  abun- 
dant eruption  of  confluent  vesicles  on  her  face,  arms  and 
legs.  She  had  hardly  any  on  her  trunk.  The  boundaries 
between  the  parts  covered  with  eruption,  and  those  free  from 
it  were  sharply  defined.  The  history  of  this  girPs  infec- 
tion was  this  : — A  boy,  supposed  to  have  had  chicken-pox, 
was  moved  out  of  a  bed,  and  she  was  put  into  it  without 
the  sheets  having  been  changed.  Shortly  afterwards  sha 
complained  that  the  bed  was  full  of  bread-crumbs.  On 
directing  attention  to  the  matter  she  was  removed  from  that 
bed.  I  suppose  the  bread-crumbs  were  probably  scabs  from 
the  boy  patient,  whose  illness  had  been  mistaken  for  chicken- 
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pox,  but  was  really  smallpox.  This  girl  was  in  the  habit  of 
wearing  a  woollen  sleeveless  jersey,  instead  of  a  night-gown. 
CloBo-fitting  woollen  garments  being  efficient  filters  for  air, 
protect  the  surface  covered  by  them.  She  had  a  peculiar 
habit :  before  jumping  into  bed  she  used  to  take  hold  of  the 
back  and  front  of  her  jersey  at  its  lower  margin  and  hold 
the  two  in  one  hand  between  the  legs.  She  retained  hold 
after  she  was  in  bed  and  during  sleep.  Now  when  she  did 
so,  the  edges  of  the  jersey  at  the  neck,  arms,  and  groins, 
fitted  the  boundaries  between  the  affected  parts  and  those 
that  had  escaped  the  eruption.  It  seems  clear  that  she  had 
been  infected  by  going  into  that  bed,  and  that  the  jersey  had 
prevented  the  spores  from  being  deposited  on  the  trunk. 

A  second  case  in  point  is  that  of  a  bricklayer,  aged  38 
years,  who  had  been  out  of  work  for  some  weeks  past.  He 
had  been  walking  to  London,  occasionally  resting  at  a  casual 
ward.  Ho  stated  that  he  had  been  vaccinated  in  infancy 
and  he  thought  once  since,  when  he  was  fourteen  years  old. 
The  scars  on  his  arms  were  indistinct.  At  one  workhouse 
he  stopped  two  nights.  On  the  first  night  a  man  in  the 
same  room  was  very  ill  and  had  "  spots."  This  man  was 
removed.  In  reply  to  inquiries,  the  porter  stated  that  the 
'*  man  had  spots  on  him."  On  the  second  night  the  brick- 
layer was  given  the  rug  the  sick  man  had  used,  to  cover 
himself  with.  Being  tired,  he  slept  soundly  in  it.  On 
admission  to  the  Smallpox  Hospital,  he  had  a  discrete  vesi- 
cular eruption  on  his  face,  only  ten  spots  on  the  forehead, 
and  much  less  on  his  hands  and  face  than  on  his  body. 
He  had  extensive  patches  of  confluent  eruption,  exception- 
ally distributed  on  his  arms.  On  the  right  arm  it  began 
about  two  inches  above  the  elbow  and  extended  two  thirds 
round  the  arm ;  it  continued  down  the  extensor  surface  of 
the  forearm  to  about  three  inches  above  the  wrist ;  then 
there  was  a  space  free  from  eruption,  and  a  confluent  patch 
on  the  back  of  the  hand.  On  the  left  arm  the  eruption 
began  at  the  same  place  and  extended  down  the  extensor 
surface  of  the  forearm  to  the  back  of  the  hand,  half  way  to 
the  fingers.  This  man  is  in  the  habit  of  sleeping  on  his 
back  in  his  underclothes,  with  the  sleeves  tucked  in  above 
the  elbows,  his  forearms  crossed   over  his  chest,  the  left 
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forearm  resting  on  the  right,  and  he  has  his  hands  partly 
embedded  in  his  axillae.  When  he  is  in  this  attitude,  a  rug 
covering  him  would  be  in  contact  with  the  parts  on  which 
the  confluent  pocks  were  situated.  The  portion  of  the  right 
forearm  covered  by  the  left  had  escaped. 

The  reason  why  so  many  unvaccinated  babies  have  dis- 
crete smallpox  probably  is  that  as  they  are  bathed  so  often, 
the  spores  are  washed  off  soon  after  being  deposited. 

It  is  usual  for  the  eruption  to  be  far  more  abundant 
on  the  back  than  on  the  front  of  the  trunk.  A  man  had 
a  severe  and  abundant  eruption  on  the  front  of  his  body, 
and  but  few  discrete  pocks  on  his  back.  He  was  infected 
in  a  hospital.  During  and  for  weeks  before  infection  he 
had  been  confined  to  bed  and  kept  on  his  back.  In  this 
man^s  case  there  was  another  unusual  distribution  of  the 
eruption  which  is  usually  confluent  on  inflamed  parts  of  the 
skin.  He  had  several  cicatrising  and  granulating  wounds, 
surrounded  by  highly  vascular  zones  ;  these  were  the  remains 
of  pyeemic  abscesses.  The  wounds  were  covered  with  boracic 
lint  and  wood-wool ;  at  the  time  of  his  infection  they  would 
have  been  dressed  antiseptically.  In  the  neighbourhood  of 
these  sores  there  was  an  absence  of  pocks.  The  dressings 
had  prevented  the  spores  from  falling  on  the  skin. 

The  amount  of  eruption  of  pocks  is  determined  by  the 
circumstances  of  exposure  to  infection.  Few  smallpox  patients 
can  give  any  satisfactory  account  of  the  circumstances  of 
their  infection.  With  those  who  can  it  is  evident  that  the 
number  of  pocks  and  the  appearance  of  successive  crops  of 
pocks,  are  dependent  on  the  length  of  exposure  and  proximity 
to  the  source  of  infection.  The  disturbing  factors  are  in- 
dividual insusceptibility,  congenital  or  acquired,  personal 
cleanliness,  and  clothing.  Insusceptibility,  complete  or  partial, 
is  the  result  of  a  previous  attack  of  smallpox  or  of  vaccina- 
tion. It  is  said  that  some  persons  are  insusceptible  without 
having  had  either  of  these  diseases,  and  that  others  owe  their 
immunity  to  their  mothers  having  had  smallpox  during  their 
pregnancy  with  that  child. 

All  these  modifying  causes  being  eliminated,  and  the  mode 
of  infection  being  known,  it  will  be  found  that  length  of 
exposure  to  infection  has  a  great  deal  to  do  with  the  severity 
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or  mildnosB  of  tho  attack.  In  smallpox  there  is  a  seqaence 
in  the  eruption,  and  this  may  bo  divided  into  two  stages  In 
the  first  the  eruption  appears  on  certain  parts  of  tho  body  in 
a  definite  order,  beginning  with  tho  face  or  wrists  and  ending 
with  tho  lugR.  The  difference  in  time  beti^oen  the  ootbreak 
00  most  and  least  favoured  sites  is  two  days  or  so.  The 
second  stage  is  quite  different,  and  consists  of  additional 
crops  of  pocks  on  the  same  sites  as  before,  and  developing 
in  the  same  order,  bnt  fresh  crops  keep  on  coming  out  for 
three  or  four  days.  Successive  sowings  of  spores  result  in 
successive  crops  of  pocks.  If  some  patients  happen  to  have 
been  exposed  for  a  short  time  only,  the  eruption  on  that 
particular  part  will  all  or  almost  all  appear  on  one  day. 
If  others  are  exposed  from  day  to  day,  crops  of  pocks  con- 
tinue to  come  out  for  three  or  four  days.  It  is  as  if  suc- 
cessive sowings  resulted  in  papules  after  the  lapse  of  a 
constant  period  on  tho  same  soil,  at  varying  periods  on 
different  soils  ;  so  that  if  the  patient  was  exposed  to  infec- 
tion on  tho  1st  of  the  month,  papules  would  appear  on  the 
forehead  on  tho  14th,  on  the  legs  on  the  IGth,  but  if  he 
was  daily  exposed  from  the  1st  to  the  4th  and  after,  then 
the  papules  would  keep  on  coming  out  from  the  14th  to  the 
17th  on  the  face,  and  from  the  16th  to  the  19th  on  the  feet. 
A  child  told  her  schoolfellow  that  she  had  just  recovered 
from  smallpox,  and  pointed  out  some  adherent  scabs.  Aboni 
a  fortnight  later  this  schoolfellow  fell  ill,  and  her  illness  was 
diagnosed  as  chicken-pox.  An  elder  sister,  vaccinated  in 
infancy,  attended  her  during  her  illness.  She  was  admitted 
into  hospital  with  an  abundant  eruption  of  smallpox.  An 
indefinite  number  of  instances  might  be  given  in  which  short 
exposure  to  infection,  such  as  calling  to  make  inquiries  about 
a  relative  or  friend  ill  of  smallpox,  or  remaining  in  an  infec- 
tious place  for  a  few  minutes,  has  resulted  in  discrete  erup- 
tions,  even  where  there  is  no  question  of  protection  by  vac- 
cination or  otherwise.  This  was  well  known  formerly,  and 
was  made  use  of  by  the  people  of  this  country  till  "  wilful 
exposure  to  variolous  matter"  was  made  a  crime.  The 
belief  was  that  short  exposures  to  smallpox  infection  pro- 
duced a  mild  attack  of  the  disease.  On  the  other  hand,  suoh 
an  exposure  as  that  of  a  nurse,  unprotected  by  the  neglect 
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of  re-vaccination,  in  charge  of  a  smallpox  patient,  is  almost 
certain  to  lead  to  a  confluent  attack.  The  bedfellow  of  an 
undiagnosed  case  invariably  has  a  severe  attack,  whilst  the 
other  children  have  a  discrete  eruption.  Or  we  may  have 
such  an  outbreali  as  this  which  occurred  at  a  well  known 
commercial  establishment.  Several  young  men  employed 
there  had  smallpox  about  the  same  time.  Their  exposure 
to  infection  was  so  slight  that  not  one  of  them  had  any 
knowledge  how  the  disease  was  communicated.  All  of  them 
had  very  few  pocks  each,  but  in  two  different  families  they 
communicated  confluent  disease  to  their  younger  brother 
or  sister  with  whom  they  had  been  intimately  associated, 
but  discrete  to  the  other  members  of  the  family.  All  hap- 
pened to  have  been  vaccinated  in  infancy ;  it  was  the  younger 
ones  who  had  the  severe  illness,  and  they  presumably  were 
better  protected,  as  they  had  been  more  recently  vaccinated. 
Where  all  the  attendant  circumstances  of  infection  happen 
to  be  known,  and  modifying  conditions  can  be  excluded,  the 
converse  also  holds — that  is,  short  exposures  do  not  induce 
confluent  smallpox ;  long  exposures  do  not  lead  to  the  dis- 
crete variety. 

The  phenomena  of  inoculated  smallpox  apparently  present 
an  obstacle  to  the  acceptance  of  the  main  contention.  They 
really,  however,  support  the  theory.  The  local  and  general 
eruptions  of  inoculated  smallpox  may  be  likened  to  the  in- 
stances of  concurrent  smallpox  and  vaccination  that  arei  now 
comparatively  frequently  seen.  On  the  occurrence  of  small- 
pox in  a  house  the  other  members  of  the  family  would  pro- 
bably be  re-vaccinated  ;  or,  new  members  of  the  staff  joining 
at  a  smallpox  hospital  would  be  re-vaccinated  before  be- 
ginning their  duties.  The  re- vaccination  may  be  successful, 
but  having  been  exposed  to  smallpox  infection,  that  disease 
also  develops.  We  may  suppose  that  the  person  to  be  in- 
oculated was  at  the  same  time  exposed  to  infection.  The 
other  day  a  man  aged  sixty-two  told  me  that  he  was  inocu- 
lated when  seven  or  eight  years  old.  A  string  of  boys  and 
girls  went  into  a  room  at  a  public-house.  There  was  a 
smallpox  patient  in  that  room  ;  a  woman  did  the  inoculation 
with  a  needle,  and  in  one  place  only.  He  himself  had  from 
a  dozen  to  twenty  pocks  of  the  general   eruption ;  but  he 
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recollocted  a  woman  inocalating  herself  and  three  of  her 
children  with  lymph  from  another  of  her  own  children. 
Tho  mother  and  the  three  inoculated  died  of  smallpox. 
By  removing  the  cuticle  when  we  inoculate  we  place  the 
spores  in  contact  with  injured  capillaries,  reaction  begins 
at  once,  that  is,  a  papule  can  bo  seen  and  felt  next  day, 
perhaps.  Accidentally  inoculated  smallpox  is  occasionally 
admitted  into  tho  hospital ;  it  is  usually  tho  result  of  being 
scratched  whilst  attending  a  relative  ill  at  home  with  small- 
pox. It  is  then  common  to  find  a  pustule  or  two  at  the  site 
of  a  surface  injury  on  patients  whose  general  eruption  is 
papular  or  vesicular.  A  similar  result  may  be  produced  by 
vaccine  lymph,  if  at  the  time  of  vaccination  some  is  smeared 
in  the  neighbourhood  of  the  injured  surface.  An  annular 
vesicle  on  unbroken  skin  often  surrounds  the  scab  of  the 
pustule  that  formed  at  the  injured  site  ;  the  scab  being  the 
local  pock,  the  ring  of  vesicles  the  representative  of  the 
general  eruption. 

In  both  inoculated  smallpox  and  concurrent  smallpox  and 
vaccination,  the  general  eruption  may  be  as  abundant  as  in 
tho  most  severe  confluent  smallpox.  It  is  all  a  question  of 
exposure.  In  vaccination  whether  one  is  to  have  one  pock 
or  a  thousand  depends  on  the  number  of  inoculations  done, 
that  is,  on  the  soil  prepared  and  the  seed  sown.  If  two  vac- 
cinations are  done  at  an  interval  of  a  few  days,  both  the 
operations  may  i*esult  in  a  crop  of  unmodified  pocks  being 
produced  at  the  respective  sites.  This  is  analogous  to  tho 
successive  crops  of  pocks  so  often  noticed  in  severe  smallpox, 
and  throws  light  on  the  causation  of  the  successive  crops. 
As  marked  a  difference  may  be  seen  in  the  ages  of  the  two 
patches  of  pocks  on  the  same  arm,  the  result  of  vaccinations 
at  intervals  of  days,  as  may  be  seen  between  successive  crops 
of  pocks  on  a  part  in  confluent  smallpox,  or  even  as  between 
the  local  and  general  eruptions  of  inoculated  smallpox.  In 
the  latter  cases,  the  older  group  would  result  from  spores 
placed  on  an  injured  surface,  the  younger  from  spores  on  an 
uninjured  surface.  Similarly,  vaccination  after  smallpox  in- 
fection may  result  in  a  pock  if  done  at  any  time  preceding 
vcsiculation.  The  manifestations  of  the  disease  here  re- 
corded are  incomprehensible  on  the  zymotic  theory :   they 
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are  readily  accounted  for  on  the  supposition  tliat  smallpox  is 
primarily  an  inflammation  of  the  skin  and  certain  mucous  mem- 
branes resulting  from  the  local  growth  of  the  micro-organism 
of  smallpox.  Not  only  may  smallpox  and  vaccination  attack 
a  person  at  the  same  time ;  they  may  also  occur  on  patients 
suffering  from  other  febrile  diseases,  as  has  been  proved 
here  by  the  successful  vaccination  of  patients  sent  to  a  small- 
pox hospital,  suffering  from  scarlatina,  measles,  chicken-pox, 
or  typhoid.  The  vaccinations  result  in  typical  vesicles.  It 
has  also  often  been  observed  that  sufferers  from  other  febrile 
diseases  may  be  subject  to  smallpox  at  the  same  time. 

That  micro-organisms  are  present  in  the  skin  during  the 
period  of  incubation  is  proved  by  a  reference  to  Fagge,  vol.  i, 
p.  25.  A  case  "  occurred  at  the  Charite  Hospital,  of  Berlin, 
in  vp^hich  variola  was  conveyed  to  a  patient  by  the  operation 
of  skin  grafting,  the  graft  having  been  taken  from  a  person 
who  happened  to  be  in  the  incubation  stage  of  the  disease. 
This  seems  to  show  that  from  a  very  early  period  the  whole 
of  the  skin  contains  the  virus." 

It  has  been  my  intention  to  avoid  burdening  this  article- 
by  a  recital  of  cases  in  support  of  the  arguments,  as  by 
doing  so  the  paper  would  have  been  very  much  lengthened. 
When  I  have  quoted  cases  it  has  been  my  object  in  so  doing', 
to  present  the  point  more  clearly  than  by  a  laboured  de- 
scription. The  theory  itself  rests  on  a  basis  of  facts ;  facts, 
too  numerous  to  quote  in  detail ;  facts  that  can  only  be  pro- 
fitably gathered  at  the  bedside  of  the  patient.  It  is  to  be 
hoped  that  the  time  is  near  when  the  student  of  pathology 
will  spend  some  part  of  his  working  day  beside  the  smallpox 
patient.  If  the  correctness  of  the  observations  recorded  here 
is  admitted,  the  usual  zymotic  theory  of  smallpox  will  not  ex- 
plain the  phenomena  of  it.  I  have  ventured  to  propound  an 
alternative  theory,  one  full  of  hope  to  the  workers  at  preven- 
tive medicine. 


SEVEN  CASES 

Of 

INTRA-SPINAL    HEMORRHAGE 
(HEMATOMYELIA). 


By  ALFRED  PARKIN,  M.S.,  M.D. 


Cases  of  intra-spinal  hsBmorrhago  are  so  seldom  recorded 
and  so  rarely  seen  post  mortem,  that  it  seems  worth  while  to 
give  details  of  four  cases  which  I  watched  throughout,  and 
which  I  had  the  opportunity  of  verifying  after  death. 

Besides  these,  I  have  included  three  cases  which  are 
recorded  in  the  *  Surgical  Reports,'  one  of  which  I  saw  daring 
life. 

From  the  number  of  cases  which  occurred  during  the  time 
I  was  Surgical  Registrar,  I  am  inclined  to  think  that  this 
affection  is  by  no  means  so  uncommon  as  is  at  present 
supposed  ;  and  that  greater  refinements  in  diagnosis,  and 
more  careful  investigation  post  mortem,  will  reveal  many  un- 
suspected cases. 

My  thanks  are  due  to  several  of  the  staff  for  their  kind 
permission  to  publish  reports  of  cases  under  their  care. 

Case  1.  Fracture  of  sixth  cervical  vertebra  {no  displace' 
ment)  ;  intraspinal  haemorrhage. — Henry  S — ,  aet.  33,  ad- 
mitted October  25th,  1890,  under  the  care  of  Mr.  Lane. 

History  of  accident. — Patient  was  repairing  a  chimney  when 
he  over-balanced  himself  and  fell  a  distance  of  forty  feet  on  to 
a  garden  wall ;  he  says  he  fell  on  to  his  stomach.  Some 
bricks  falling  at  the  same  time  struck  him  upon  the  back. 
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On  admission  (7.30  a.m.). — Patient  was  quite  conscious  and 
could  answer  questions,  but  his  replies  were  somewhat  hesi- 
tating. Feet  everted,  legs  could  not  be  moved  voluntarily, 
and  the  paraplegia  extended  up  to  and  involved  the  arms. 
He  could  raise  his  hands  to  his  head,  but  could  not  move  his 
fingers ;  very  slight  pressure  on  the  arms  was  suflS.cient  to 
prevent  any  movement  at  all. 

Abdomen  bulged  in  inspiration,  abdominal  muscles  quite 
flaccid  ;  absolutely  no  movement  of  thorax. 

Doubtful  plantar  reflex  on  left  side  ;  that  on  right  side 
absent.  Knee-jerks  absent.  No  ankle-clonus.  Cremasteric, 
abdominal,  and  epigastric  reflexes  absent. 

Anaesthesia  complete  below  level  of  second  intercostal 
space  ;  no  ring  of  hyperaesthesia. 

Patient  says  his  arms  feel  numb,  but  he  localises  sensations 
in  them  very  readily  j  sensation  in  the  face  and  neck  very 
good ;  no  facial  paralysis.  Pupils  equal  and  react  to  light. 
Priapism  marked. 

The  spines  of  sixth  and  seventh  cervical  vertebrae  can  be 
easily  felt,  but  those  above  cannot  be  distinguished.  Pres- 
sure on  the  sixth  and  seventh  spines  gives  rise  to  a  good 
deal  of  pain,  but  no  crepitus  felt.  No  irregularity  to  be  made 
out  in  the  line  of  the  cervical  transverse  processes. 

Urine  (drawn  off  by  catheter),  sp.  gr.  1030.  No  albumen, 
sugar,  or  blood.  P.  =  90.  Resp.  =  20.  Temp.  98''. 

October  26th. — No  change  in  reflexes,  except  that  the  slight 
left  plantar  reflex  has  disappeared.  No  alteration  in  sensation 
or  in  power  of  movement.  Hands  kept  in  prone  position, 
fingers  flexed.  Passive  supination  for  5°  causes  much  pain. 
Patient  complains  of  dull  aching  pains  in  both  arms. 

Abdomen  has  gradually  become  more  and  more  distended  ; 
intestinal  coils  are  visible.  Urine  drawn  off  by  a  catheter ; 
no  incontinence.  Priapism  still  present.  A  little  cough  has 
developed  and  a  few  rales  can  be  heard  in  front  of  chest. 
Pupils  have  become  much  contracted. 

11.15  p.m.,  abdominal  distension  extreme.  No  move- 
ment of  abdomen  in  inspiration,  breathing  carried  on  appa- 
rently only  by  sterno-mastoids  and  scaleni.  Profuse  sweating. 
Pupils  contracted  to  a  minute  size. 

At    10    a.m.    temp,  was  102*6,°   at   6   p.m.    104,°  and  at 
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11  p.m.  107'6°.  Respiration  failed,  and  patient  died  oyanoied 
at  11.40  p.m. 

Beyond  an  injection  of  morphia  on  the  night  of  the  25th, 
and  keeping  the  head  fixed  by  sand-pillows,  no  treatment 
was  adopted. 

Poat-mortem. — On  examination  of  the  front  of  cervical 
spine  there  was  seen  to  be  no  irregpilarity  oyer  the  front  of 
the  bodies  of  the  vertebra3,  and  the  anterior  common  ligament 
was  everywhere  intact.  The  anterior  part  of  the  sixth  cer- 
vical transverse  procoss  was  fonnd  loose  on  the  right  side,  and 
there  was  a  little  effused  blood  in  the  longus  colli  at  this  spot. 
The  right  lamina  of  the  sixth  cervical  vertebra  was  broken 
across  transversely,  but  there  was  no  displacement  of  the 
spines.  There  was  a  fracture  of  the  sixth  cervical  spine  at  its 
junction  with  the  laminaa.  On  further  examining  the  bodies, 
that  of  the  sixth  cervical  was  seen  to  be  divided  into  two  parts 
by  a  horizontal  fracture  near  to  the  attachment  of  the  fibro- 
cartilage  bolow,  but  there  was  no  displacement.  No  intra- 
or  extra-moningeal  hromorrhage,  but  the  cord  felt  tense 
opposite  the  fracture. 

After  removal  of  the  cord  there  was  decided  softening  for 
about  2^  inches ;  on  cutting  it  across  extensive  central 
hoamorrhago  was  seen  breaking  up  the  cord  substance  but 
nowhere  reaching  the  surface  of  the  cord.     The  destruction 


This  figure  represents  an  enlarged  view  of  the  naked-eye  appearance  of 
the  section  of  the  cord. 

was  greatest  opposite  the  level  of  the  fracture,  where  there 
was  only  a  rim  of  apparently  healthy  white  matter ;  above 
this  the  cord  was  damaged  in  the  centre  (grey  matter)  and 
in  the    right  lateral  column  ;  below,  the  hsdmorrhage  was 
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confined  to  the  grey  matter  and  left  lateral  column.  The 
length  of  the  cord  damaged  would  correspond  to  the  bodies 
of  the  fifth,  sixth,  and  seventh  vertebrae.  Considerable 
atheroma  of  whole  of  aorta. 

The  points  of  special  interest  in  this  case  are  the  complete 
paraplegia  up  to  the  arms,  complete  loss  of  sensation  below 
second  intercostal  space,  absence  of  all  superficial  and  deep 
reflexes,  extreme  myosis,  rapid  rise  of  temperature  to  107*6°, 
and  severe  abdominal  distension. 

The  mode  of  production  of  the  injury  is  not  quite  clear ; 
the  patient  said  he  fell  on  his  stomach,  and  that  some  bricks 
fell  on  his  back ;  one  of  these  might  have  struck  him  in  the 
cervico-dorsal  region.  This  view  is  supported  by  the  com- 
minuted fracture  of  the  sixth  cervical  vertebra  unaccom- 
panied by  displacement. 

Case  2.  Old  spinal  caries  ;  dislocation  of  cervical  spine; 
intraspinal  hsemorrhage. — W.  W — ,  aet.  65,  admitted  January 
26th,  1891,  under  the  care  of  Mr.  Durham. 

History  of  accident. — Patient  was  mounting  a  ladder  in 
the  stable,  when  he  missed  his  footing  and  fell  a  distance"  of 
six  feet  on  to  his  head.  He  was  picked  up  unconscious, 
and  brought  straight  to  the  hospital. 

On  admission. — He  was  much  collapsed,  and  quite  unable 
to  walk  ;  he  could  just  move  his  head  and  arms  a  little. 
Speech  was  low  and  there  seemed  to  be  some  difiiculty  in 
articulation.  Breathing  jerky  and  entirely  abdominal. 
Plantar  reflexes  marked.  No  ankle-clonus,  but  a  distinct 
"  front-tap "  contraction.  There  was  an  absence  of  de- 
finite knee-jerks,  but  a  slight  contraction  of  the  quadri- 
ceps extensor  could  be  seen  on  striking  the  ligamentum 
patellge. 

Abdominal,  epigastric,  and  cremasteric  reflexes  all  absent. 
Priapism  present.  Urine  drawn  off  by  catheter.  Complete 
paraplegia  up  to  arms ;  the  patient  can  just  flex  each  fore- 
arm for  a  few  degrees.  Complete  anaesthesia  below  a 
horizontal  line  drawn  at  the  level  of  the  second  rib  at  its 
junction  with  sternum.      No  region  of  hyperaesthesia. 

No  paralysis  of  head  or  face,  the  head  can  be  rotated 
from  side  to  side.     Pupils  contracted  markedly.     A  distinct 
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Ixniy  click  was  obtained  at  about  the  level  of  the  sixth  or 
serenth  oervical  vertebra.  There  was  a  contused  wound  on 
the  forehead,  apparently  where  the  patient  struck  the  ground 
in  falling. 

January  27th. — Condition  much  the  same.  Patient  can 
still  move  his  forearms  a  very  little  ;  ho  complains  of  great 
pain  in  his  neck.  Good  plantar  reflexes  and  knee-jerks. 
No  ankle-clonus.  There  are  marked  movements  (reflex  ?) 
of  the  legs  and  thighs,  which  are  drawn  up  occasionally  and 
then  extended.  The  patient  has,  however,  no  knowledge  of 
these  ;  they  give  rise,  apparently,  to  no  sensations  whatsoever. 

Pupils  very  contracted,  but  still  react  to  light.  Chest 
full  of  mucous  r^es. 

No  irregularity  to  be  made  out  in  the  cervical  transverse 
processes.  Urine  sp.  gr.  1024.  No  albumen,  sugar,  or 
blood. 

28th. — Patient  has  great  diflBculty  in  swallowing  this 
morning ;  but  is  otherwise  the  same.     Evening  temp.   103°. 

29th. — Breathing  quicker  (resp.=42),  more  laboured, 
r&les  more  numerous.  Abdomen  much  distended,  intestinal 
coils  visible.  Surface  of  body  covered  with  perspiration. 
Patient  died  at  10  p.m.     Temperature  before  death  =  103*8°. 

Post-mortem. — On  exposing  the  bodies  of  the  cervical 
vertebrse  there  was  found  to  be  a  gap  between  the  fourth 
and  fifth,  the  upper  edge  of  the  fifth  being  very  prominent, 
but  the  amount  of  displacement  very  slight  indeed,  and  in 
an  unusual  direction,  for  the  body  of  the  fourth  vertebra  was 
on  a  plane  slightly  posterior  to  that  of  the  fifth,  but  not  more 
than  one  eighth  of  an  inch.  The  anterior  common  ligament 
was  partly  but  not  entirely  ruptured,  about  half  the  fibres 
at  the  sides  having  given  way.  Posterior  common  ligament 
intact.  No  fracture  of  the  spines  or  lamina).  On  exposing- 
the  spinal  cord  there  was  practically  no  extra-meningeal 
hcemorrhage.  The  membranes  between  the  fourth  and  sixth 
cervical  vertebrcB  were  bulging,  and  felt  tense,  as  if  distended, 
but  on  opening  them  the  surface  of  the  cord  seemed  quite 
healthy,  and  there  was  an  absence  of  intra-meningeal 
hemorrhage.  When  the  cord  was  removed  the  portion 
that  before  felt  tense,  now  felt  more  flaccid  and  less  resistant 
than  the  rest  of  the  cord.     On  section  there  was  a  marked 
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central  hgsmorrliage  occupying  about  an  inch  in  the  length 
of  the  cord,  and  limited  in  great  part  to  the  grey  matter. 
At  the  centre  of  the  haemorrhagic  portion  there  waS  exten- 
sion into  the  surrounding  white  matter,  but  all  around  there 
was  a  circumferential  zone  of  apparently  healthy  white 
matter.  It  was  very  curious  to  see  how,  in  the  extremities 
of  the  hgemorrhagic  portion,  the  haemorrhage  was  confined  to 
the  grey  matter  only. 

On  section  of  the  vertebrae  there  was  evidence  of  old 
caries  in  the  bodies  of  the  fourth  and  fifth  cervical.  These 
were  extensively  sclerosed,  that  of  the  fourth  more  so  than 
that  of  the  fifth.  The  inter-vertebral  disc  had  disappeared, 
and  there  was  now  a  cavity  between  these  two  bodies, 
produced  by  their  forcible  separation  at  the  time  of  the 
accident.  The  arches  of  the  third  and  fourth  vertebrae  had 
become  ankylosed,  so  that  there  was  probably  no  movement 
possible  between  these  two  vertebras.  It  was  especially 
noted  that  the  amount  of  displacement  of  the  upper  vertebra 
was  too  slight  to  cause  any  compression  of  the  cord.  No 
atheroma  of  arteries  found. 

In  this  case,  as  in  Case  1,  there  was  complete  paraplegia 
of  motion  and  sensation  corresponding  to  a  lesion  between 
the  fifth  and  sixth  cervical  vertebrge.  There  were,  however, 
distinct  plantar  reflexes  and  knee-jerks.  Other  points  of 
interest  are  the  curious  reflex  movements  of  the  limbs,  ex- 
treme myosis,  and  rise  of  temperature  before  death  to  103*8°. 

The  situation  of  the  abrasion  on  the  forehead  seemed  to 
point  to  a  hyper-extension  of  the  head  and  neck  as  the  cause 
of  the  injury  to  the  spine,  which  was  obviously  weakened  by 
the  old  caries  between  the  fourth  and  fifth  cervical  bodies. 
The  ankylosis  of  the  third  and  fourth  vertebrae  above  this 
-point  would  cause  any  extension  force  to  act  with  much 
greater  advantage  in  the  separation  of  the  adjacent  bodies 
of  the  two  vertebrae  immediately  below. 

Case  3.  Partial  dislocation  of  cervical  spine  ;  intraspinal 
hasmorrhage. — Mary  H — ,  aet.  40,  admitted  under  Dr.  Taylor, 
July  29th,  1889. 

History  of  injury. — Patient  was  going  home  on  July  27th, 
and,  on  reaching  the  passage  leading  from  the  front  door. 
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fell;  striking  tho  back  of  her  neck  against  a  step.  She 
became  nnoonscions  and  was  carried  into  the  house ;  her 
friends  say  that  she  has  been  unable  to  move  at  all  since  tho 
accident.  She  was  brought  up  to  the  hospital  tho  following 
morning. 

On  iidmisHon. — Patient  is  conscious  and  able  to  give  an 
account  of  the  accident.  Legs,  abdomen,  chest,  and  arms 
completely  paralysed  and  flaccid  ;  the  right  biceps  could  be, 
however,  contracted  very  slightly.  AnsBsthosia  complete 
below  second  rib  in  front  of  chest.  No  hyporsDsthosia.  Slight 
plantar  reflex  on  each  side.  Knee-jerks,  abdominal  and 
epigastric  reflexes  absent.  No  ankle-clonus.  Pupils  con- 
tracted to  a  minute  size,  and  scarcely  react  to  light.  Neither 
stemo-mastoids  nor  scaleni  act  in  respiration,  which  is 
carried  on  only  by  the  diaphragm.  Patient  is  cyanosod  and 
the  chest  full  of  r&les.  The  line  of  the  cervical  transverse 
processes  is  distinctly  altered  on  the  left  side.  The  fifth 
transverse  process  is  prominent,  in  a  line  with  those  above 
but  distinctly  anterior  to  the  sixth  and  seventh.  No  such 
deformity  on  tho  right  side.  Patient's  head  is  turned  to  the 
right,  and  cannot  be  brought  to  the  middle  line.  Pulse = 
60.     Re8p.  =  30. 

At  8  p.m.,  four  hours  after  admission,  chloroform  was 
given  ;  extension  of  the  spine  did  not  reduce  any  of  the 
deformity.  The  patient  was,  therefore,  turned  on  her  side, 
and  an  incision  4  inches  long  made  vertically  with  its  centre 
over  the  sixth  spine  by  Mr.  Lane.  Spines  and  laminas  were 
exposed  and  those  of  the  fifth  and  sixth  vertebrsB  removed. 
Opposite  the  npper  vertebra  the  cord  was  said  to  feel  softened, 
and  did  not  pulsate  below  this  point.  Membranes  cut  open, 
but  the  surface  of  the  cord  looked  healthy.  All  attempts  at 
reduction  of  the  displacement  failed,  the  vertebrae  slipping 
back  again  immediately  traction  was  discontinued.  Wound 
closed,  a  drainage-tube  inserted,  and  antiseptic  dressings 
applied.  The  head  was  kept  rigidly  quiet  by  a  casing  made 
of  plaster-of- Paris  bandages.  At  the  beginning  of  the 
operation  pulse =40,  respiration  very  bad,  legs  blue.  At 
the  end  of  the  operation  pulse =72,  respiration  easier,  and 
cyanosis  less  marked. 

July    29th. — Temp.    104°.      Patient    delirious,    cyanosis 
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marked.  Plaster  case  cut  open^  wound  dressed.  Patient 
became  more  and  more  cyanosed  and  died  at  1  p.m.,  about 
fifty-three  hours  after  the  accident. 

Post-mortem. — On  examining  the  spine  in  front,  some 
undue  mobility  was  found  between  the  fifth  and  sixth  cervical 
vertebrae,  but  there  was  no  deformity  to  be  noted  and  very 
little  extravasation  of  blood.  The  anterior  common  ligament 
was  partially  torn.  On  further  investigation  it  was  seen  that 
there  was  a  partial  dislocation  between  the  two  vertebrae,  the 
inferior  articular  process  of  the  upper  vertebra  on  the  left 
side  having  slipped  in  front  of  the  superior  articular  process 
of  the  lower ;  the  deformity  was,  therefore,  rather  a  lateral 
rotation  than  an  antero-posterior  displacement.  The  inter- 
vertebral disc  was  torn  off  to  a  considerable  extent,  carrying 
with  it  tiny  bits  of  bone  which  gave  rise  to  the  crepitus 
during  life.  A  little  blood  had  run  down  the  canal,  but  not 
in  sufficient  quantity  to  do  harm. 

The  cord  looked  quite  healthy  on  the  outside,  but  on 
section  opposite  the  seat  of  injury  it  presented  a  mass  which 
was  described  as  something  like  strawberry  cream  ;  surround- 
ing this  was  a  rim  of  white  matter  which  was  not  softened. 
Below  this  most  damaged  portion  there  was  a  continuation  of 
the  haemorrhage,  especially  in  the  posterior  root  zone,  ex- 
tending into  the  upper  dorsal  region  of  the  cord. 

Under  the  microscope  the  red  material  in  the  cord  showed 
much  blood,  droplets  of  myelin,  and  wrinkled,  irregularly 
swollen  axis  cylinders. 

This  case  resembles  very  much  Cases  1  and  2,  in  that  the 
symptoms  pointed  to  a  total  transverse  lesion. 

The  partial  or  one-sided  dislocation  of  the  cervical  spine 
<;ould  scarcely  produce  a  narrowing  of  the  vertebral  canal 
sufficient  to  compress  the  cord ;  and  the  inference  appears  to 
be  that  the  injury  was  produced  by  a  severe  flexion  of  head 
and  cervical  spine  accompanied  by  a  blow  upon  the  cervico- 
dorsal  region,  that  portion  of  the  neck  coming  in  violent 
contact  with  the  edge  of  the  step  against  which  the  patient 
fell.  The  presumption  is  also  that  the  patient  fell  somewhat 
sideways,  i.  e.  towards  the  left. 

The  case  resembles  the  previous  ones  in  the  loss  of  knee- 
jerks,  the  myosis,  and  hyperpyrexia. 
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Case  4.  Fracture  of  Qth  eeroieal  vertebra  {no  dutplacC' 
ment)  ;  intra-spinal  hemorrhage  ;  compound  fracture  of  right 
tibia  ;  gangrene  of  right  leg. — J.  A — ,  aat.  48,  admitted 
January  5th,  1891,  nndor  the  caro  of  Mr.  Howbo. 

History  o/  accident. ■^-VtX\ent  was  moving  a  largo  ginger- 
beor  vat,  whon  the  chain  sasponding  it  broke  and  the  vat 
foil  upon'  hiiD.  He  was  rendered  nnconscions,  and  cannot 
say  where  he  was  struck.  He  was  brought  immediately  to 
the  hospital. 

On  admission. — Patient  was  quite  conscious  but  somewhat 
collapsed.  There  was  a  compound  comminuted  fracture 
of  the  upper  end  of  the  right  tibia,  with  projection  of  the 
upper  end  of  the  lower  fragment  through  the  skin.  Some 
effusion  into  the  soft  tissues  around  the  fracture.  The 
fibula  was  probably  also  broken  at  about  the  same  level. 

There  was  a  scalp  wound  three  quarters  of  an  inch  long  in 
the  median  line  of  the  head  in  the  centre  of  the  vertex  lead- 
ing down  to  bone. 

The  patient  complained  of  loss  of  power  in  his  arms  and 
legs  and  of  numbness  in  all  his  extremities,  but  at  the  time 
of  admission,  owing  to  the  serious  condition  of  the  right  leg, 
a  minute  examination  was  not  made. 

Treatment. — The  scalp  wound  was  dressed  antiseptically, 
and  the  right  leg  put  up  in  back  and  side  splints  and  swnng 
in  a  cradle. 

January  6th. — Right  leg  was  of  a  dusky  colour,  colder  than 
left,  with  complete  anassthesia  below  the  knee.  Considerable 
effusion  in  the  popliteal  space,  which  felt  quite  hard,  the 
swelling  extending  up  the  lower  third  of  the  thigh.  No 
pulsation  in  arteries  below  knee.  Patient  could  move  left 
leg  a  little,  but  not  his  arms.  He  says  they  all  feel  numb, 
although  he  localises  sensations  very  well  all  over  the  body. 
Good  knee-jerk  on  left  side.  No  ankle-clonus  ;  when  the 
sole  is  tickled  he  draws  up  left  leg,  but  says  he  cannot  do  so 
of  his  own  free  will.  No  abdominal  or  epigastric  reflexes. 
No  thoracic  or  abdominal  paralysis.  Urine  has  to  be  drawn  off 
by  catheter.     Sp.  gr.  1025.     No  albumen,  sdgar,  or  blood. 

Careful  examination  of  the  neck  failed  to  reveal  any  ir- 
regularity in  line  of  transverse  processes  or  spines  of  the 
cervical  vertebraB. 
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7tli. — The  temperature^  which  before  had  been  subnormal, 
went  up  last  night  to  100"2°.  No  change  in  condition 
of  right  leg,  but  it  was  taken  down  from  the  cradle  and 
allowed  to  remain  flat  so  as  to  aid  the  arterial  circulation. 
Other  symptoms  unaltered.  There  does  not  seem  to  be  very 
good  movement  of  diaphragm. 

8th. — Patient  complained  of  great  pain  in  his  arms,  is 
still  unable  to  move  even  his  fingers.  Left  leg  cannot  be 
moved  at  all.  In  the  centre  of  the  left  thigh  and  on  the 
outer  side  are  two  blebs  the  size  of  four-shilling  pieces ; 
these  have  developed  during  the  night.  Right  leg  ampu- 
tated just  above  the  knee.  On  examining  the  limb  removed 
there  was  found  to  be  a  laceration  at  the  bifurcation  of  the 
popliteal  artery,  the  two  tibial  arteries  being  almost  torn 
away. 

10th. — Diaphragm  seems  to  be  paralysed,  epigastric  region 
drawn  in  at  each  inspiration,  chest  moves  well.  Patient 
otherwise  very  much  the  same. 

11th. — Urine  strongly  ammoniacal,  sp,  gr.  1016.  Albumen 
present.     No  blood.      Evening  temp.  102*4°. 

13th. — Left  leg  examined  showed  slight  plantar  reflex, 
good  knee-jerk.  No  clonus.  Hypersesthesia  in  sole  of  left 
foot,  the  patient  complaining  of  pain  when  touched  here. 
Sensation  otherwise  seems  good.  Abdominal  reflexes 
present,  epigastric  absent,  cremasteric  absent,  complete 
loss  of  power  in  arms  and  legs.  Patient  does  not  look 
nearly  so  well.      Evening  temp.  101 '4°. 

15th. — Scalp  wound  nearly  healed.  Stump  appears  to  be 
healing  satisfactorily.  Urine,  passed  involuntarily,  contains 
much  pus,  but  no  blood.  In  the  morning  patient  became 
much  worse;   R.  =  30,  P.  =  160,  Temp.  100'6°. 

16th. — Patient  died  at  8.40  a.m. 

Post-mortem. — The  laminae  of  the  sixth  cervical  vertebra 
were  fractured ;  no  fracture  of  the  body  or  of  the  spine,  no 
displacement.  No  extra-meningeal  haemorrhage.  The  cord 
corresponding  to  the  seat  of  fracture  was  normal  on  section, 
and  to  naked  eye  there  was  a  good  distinction  between  grey 
and  white  matter.  Higher  up,  about  the  level  of  the  third 
cervical  vertebra,  the  cord  felt  soft,  and  on  section  a  localised 
haemorrhage  was  found  extending  vertically  for  an  inch,  and 
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apparontly  affecting  only  the  central  portion  of  the  cord,  the 
white  matter  around  being  normal  and  not  at  all  soft.  The 
hsomorrhagic  part  was  of  a  brownish  colour  and  almost 
diffluent ;  it  corresponded  to  about  the  third  yertebra  in  posi- 
tion and  extent,  though  the  latter  was  difficult  to  define.  At 
the  level  of  the  haemorrhage  no  injury  to  the  bones  could  be 
made  out. 

Largo  arteries  healthy.  Kidneys  12  oz.,  slightly  granular 
on  the  Burfnco. 

This  case  is  decidedly  peculiar  from  the  irregular  nature 
of  the  spinal  symptoms.  It  was  unfortunate  that  on  ad- 
mission a  more  complete  examination  was  not  made.  The 
state  of  the  left  leg  only  could  be  made  out  on  account  of 
the  serious  nature  of  the  injury  to  the  right.  There  was 
paralysis  of  left  leg  and  of  both  arms  ;  no  thoracic  or  abdo* 
minal  paralysis.  Two  days  after  admission  diaphragm  said 
to  be  acting  weakly,  and  later  became  paralysed.  Sensation 
disturbed,  parsBsthesia,  but  localisation  seemed  to  remain 
throughout.  Left  knee-jerk  and  plantar  reflex  present  up 
to  two  days  before  death  ;  other  reflexes  absent.  No  hyper- 
pyrexia, no  myosis. 

The  nature  of  the  fracture  suggests  very  strongly  a  direct 
blow,  but  no  accurate  history  was  obtainable. 

Case  5.  Injury  to  hack ;  paraplegia ;  left  hrachioplegia ; 
intraspinal  hiemorrhage ;  right  Pott's  fracture. — W.  S— , 
sdt.  61,  admitted  March  29th,  1887,  under  the  care  of  Mr. 
Durham. 

History  of  accident. — Patient  was  standing  underneath  a 
lift,  when  the  chain  broke  and  the  lift  fell  on  to  his  head. 
He  was  immediately  rendered  unconscious,  and  remembers 
no  more  about  the  accident. 

071  admission. — Patient  was  quite  conscious ;  had  a  scalp 
wound  on  the  back  of  the  head,  and  a  Pott's  fracture  on 
right  side.  No  signs  of  paralysis  on  carefully  examining 
the  limbs,  but  eight  or  ten  hours  after  admission  the  left 
arm  was  found  to  be  weak  and  rapidly  became  paralysed. 
No  irregularity  anywhere  in  spine. 

March  30th. — Anaesthesia  over  both  legs  and  arms,  said 
to  be   only  partial.     He  was  able  to  move  right  arm  a 
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little,  but  not  the  left.  Could  not  pass  his  urine ;  a 
catheter  had  to  be  used  twice  a  day.  Motions  passed  in- 
voluntarily.     Temperature  subnormal. 

April  2nd. — Left  arm  completely  paralysed.  Left  leg  is 
held  stiffly,  and  moves  a  little,  though  he  says  he  cannot 
move  it  voluntarily.  No  knee-jerk  on  left  side.  Plantar 
and  epigastric  reflexes  present.  For  the  last  twenty-four 
hours  has  been  wandering  in  his  mind,  and  this  prevents  any 
determination  of  the  extent  of  anaesthesia ;  yesterday  he 
said  he  could  not  feel  at  all  in  the  left  leg. 

6th. — Complete  left  hemiplegia ;  anaesthesia  about  the 
same.  The  right  leg  is  probably  affected,  though,  owing  to 
the  fracture,  this  cannot  be  determined.  Can  raise  right 
arm  to  the  shoulder. 

11th. — Condition  much  the  same.     Died  quietly. 

Post-mortem. — Spinal  column  intact.  No  extra-meningeal 
haemorrhage.  On  making  a  section  of  the  cord  it  appeared 
that  there  had  been  extensive  haemorrhage  into,  and  de- 
struction of,  its  central  part  at  the  level  of  the  cervical  en- 
largement. Above  and  below  the  actual  lesion  the  cord  to 
the  naked  eye  appeared  healthy.  The  most  extensive 
mischief  was  at  a  point  two  and  a  half  inches  below  the 
apex  of  the  fourth  ventricle. 

Here  the  central  part  of  the  cord  was  hollowed  out,  having 
about  one  eighth  of  an  inch  of  healthy  periphery.  The 
cavity  contained  soft  grumous  material,  evidently  altered 
blood,  which  escaped  on  section.  The  cavity  occupied  about 
three  quarters  of  an  inch  of  the  length  of  the  cord  ;  it  ended 
abruptly  below,  but  above  some  discoloration  and  softening 
extended  upwards  in  the  central  grey  matter,  reaching  half 
an  inch  higher  on  the  left  side  than  on  the  right.  Early 
broncho-pneumonia.     Other  viscera  healthy. 

This  case  differs  from  the  previous  ones  in  the  gradual 
onset  of  the  paralysis  (eight  or  ten  hours),  resembling  in  this 
respect  one  reported  by  Dr.  Sharkey  in  the  '  Lancet,'  May 
23rd,  1891.  Paralysis  of  left  arm  and  probably  of  both  legs 
became  complete,  knee-jerk  on  left  side  absent.  Ansesthesia 
probably  partial.     There  is  no  note  of  temperature  or  pupils. 

The  injury  to  the  spinal  cord  was  in  all  probability  pro- 
duced by  hyperextension  of  the  head  and  neck. 
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Cask  6.  Injury  to  bach ;  complete  paraplegia  ;  extreme  fall 
in  temperatwre ;  intraspinal  hsemorrhage. — G.  P — ,  let.  28, 
admitted  December  9th,  1888,  nnder  the  care  of  Mr.  Howse. 

Hietory  of  injury. — Patient  was  going  downstairs  last 
night  between  eight  and  nine  o'clock,  with  a  heavy  tool-box 
on  his  head,  when  he  slipped  upon  the  last  step.  The  tool- 
box jarred  heavily  upon  his  spine,  and  he  fell  backwards.  He 
is  quite  certain  that  his  head  did  not  come  forcibly  in  contact 
with  the  stairs.  He  did  not  become  unconscious,  but  was 
unable  to  move  or  even  to  call  out.  He  was  brought  up  to 
the  hospital  the  morning  after  the  accident  at  7  o'clock. 

On  admission. — Patient  quite  conscious  ;  complained  of 
pain  as  if  his  "  funny  bone  "  were  touched,  locating  this  at 
the  sixth  cervical  vertebra  behind,  but  nowhere  else.  No- 
thing to  be  made  out  on  careful  examination  of  the  spine.  No 
movement  of  legs  or  chest,  but  he  could  move  his  left  arm 
a  little.  Anassthesia  below  a  horizontal  lino  drawn  through 
the  nipples ;  above  this  lino  there  was  a  region  of  **  hot 
prickly  "  feeling  when  he  was  touched.  Priapism  marked. 
Soon  after  admission  forcible  traction  on  the  head  and  neck 
was  made,  under  chloroform.  Crepitus  was  said  to  be  felt 
whilst  the  patient  was  under  the  anassthetic  (blood  crepitus  ?). 
After  the  effects  of  the  chloroform  had  passed  off  the  sym- 
ptoms  remained  the  same.  Pulse =52.  Resp.  =  12.  Temp. 
=97-4°. 

December  lOth. — Patient  has  complete  paraplegia  up  to 
and  involving  both  arms  ;  he  can  use  the  deltoids  slightly. 
Breathing  entirely  diaphragmatic.  Sensation  good  over 
deltoid  muscles  and  above  this  level.  Pupils  a  little  dilated, 
but  equal  and  react  to  light.  Patellar  jerk  good  on  both 
sides.  Slight  plantar  reflex  on  each  side.  Bladder  dis- 
tended ;  no  desire  to  micturate. 

12th. — A  dusky  red  patch  has  appeared  over  each  olecranon. 
Temp.  97*^.  Condition  otherwise  much  the  same.  Urine 
acid,  sp.  gr.  1035.     No  albumen,  sugar,  or  blood. 

24th. — Bladder  washed  out  daily  with  Thompson's  fluid. 
There  is  a  small  sore,  the  size  of  a  sixpenny  piece,  at  the  back 
of  each  elbow  ;  each  is  surrounded  by  a  slightly  reddened 
area.  Marked  evidence  of  cystitis  in  the  presence  of  blood 
and  pus  in  the  urine. 
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28tli. — Patient  now  speaks  feebly,  and  wanders  consider- 
ably in  his  speech.  The  temperature  has  steadily  fallen  to 
86°.^ 

29th. — The  sores  at  the  back  of  the  elbows  have  healed, 
and  no  other  bedsores  have  developed.  Patient  is  only 
partly  conscious ;  can  recognise  his  friends.  Much  feebler, 
and  declines  his  food. 

January  2nd. — Temp.  78'2°.  Eesp.  =  15,  shallow.  Pulse 
cannot  be  counted.  Patient  has  nystagmus  and  conjunctivitis. 
Pupils  very  contracted,  and  insensitive  to  light.  Has  had 
one  motion  since  admission  on  December  23rd.  Patient 
gradually  sank,  and  died  at  midnight. 

The  gradual  falls  in  temperature  and  pulse-rate  are  shown 
in  the  accompanying  table. 

Temperature. 


Morning. 

Evening. 

Pulse. 

Kcspiration. 

December  9th.— 97*4°    . 

..     99-8° 

52 

12 

10th.— 96-4      . 

..     97 

— 

— 

11th.— 96 

..     97-2 

46 

11 

12th,— 97 

..     96-4 

50 

12 

13th.— 95-6      . 

..     98 

— 

— 

14th.— 95-7      . 

..     97-3 

41 

— 

15th.— 95-6      . 

..     96 

42 

12 

16th.— 96-4      . 

.     97-2 

43 

11 

17th.— 95-6      . 

..     96-2 

44 

14 

18th.— 94-6      . 

..     96 

— 

— 

19th.— 93-4      . 

..     95 

38 

15 

20th.— 94 

..    94 

44 

—     • 

21st.— 92 

..    — 

40 

— 

22r.d.— 92 

..     — 

— 

— 

23rd.— 90-6      , 

..     — 

38 

— 

24th.— 90-4 

..    — 

...         37 

— 

25th.— 89 

..    — 

— 

— 

26th.— 88 

..     — 

32 

— 

27th. 

..    — 

— 

— 

28th.— 86 

— 

34 

11 

29th.— 85 

..    — 

— 

— 

30th.— 82 

..     — 

— 

— 

31st.— 81-4      . 

..     79-8 

26 

18 

January  1st. — 79 

..    78-4 

Not  countabl 

e          19 

2nd.— 78 

..     77-6 

... 

15 

^  Every  possible  care  was  taken  by  Dr.  Samways,  who  reported  the  case,  that 
the  temperatures  should  be  accurately  recorded.  A  special  thermometer  was 
used. 
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Post' mortem. — There  wau  no  displacement  of  any  of  the 
vertebrae,  but  the  bodies  of  the  fifth  and  sixth  cervical 
were  easily  separable  on  account  of  the  destruction  of  the 
intervertebral  disc  ;  there  was  a  small  rough  surface  on  the 
body  of  tho  fifth,  as  though  a  small  scale  of  bone  had  been 
chipped  off.     No  fracture  of  tho  laminse  or  spines. 

Meninges  of  cord  were  normal,  but  the  cord  itself  on  sec- 
tion showed  a  diffluent  mass  for  one  and  a  half  inches  of  its 
length,  extending  from  about  tho  fifth  to  the  seventh  vortebra; 
the  material  which  oozed  out  on  section  was  like  dirty  cream. 
Tho  upper  part  of  tho  pulped  cord  was  deeply  blood-stained, 
and  through  the  comparatively  healthy  cord  above,  there 
extended  a  narrow  channel  containing  "  purulent "  material 
as  high  as  the  calamus  scriptorius.  No  naked-eye  change 
of  descending  degeneration. 

There  was  nothing  in  the  vertebraD  found  post  mortem  to 
indicate  that  a  dislocation  had  at  any  time  been  present ; 
it  was  possible  that  a  dislocation  might  have  existed  at  first, 
and  that  it  had  been  reduced  by  traction,  but  from  the  con- 
dition of  tho  parts  it  seemed  very  unlikely  in  the  opinion  of 
those  who  saw  the  spine  after  death.  The  case  was  regarded 
as  one  of  *'  local  concussion,  or  laceration  of  the  cord  going 
on  to  softening  or  destruction ;  the  spinal  canal  at  the  seat 
of  injury  being  unencroached  upon  "  (vide  '  Guy's  Hospital 
Gazette,'  March  2nd,  1889,  vol.  iii). 

A  number  of  superficial  ulcers  filled  vrith  adherent  blood- 
clot  were  found  along  the  posterior  curvature  of  the  stomach 
towards  the  pyloric  end.  A  few  small  patches  of  broncho- 
pnenmonia. 

This  case  resembles  the  first  three  in  that  the  symptoms 
point  to  a  total  transverse  lesion,  and  here  again  the  knee- 
jerks  were  absent.  Tho  pupils,  at  first  dilated,  became  later 
much  contracted.  A  curious  feature  was  the  fall  in  tempera- 
ture and  pulse-rate. 

It  seems  possible  that  there  was  a  direct  blow  from  the 
edge  of  the  box  upon  the  lower  cervical  spine,  as  a  mere 
jarring  of  the  box  would  probably  have  produced  a  fracture 
dislocation  in  the  upper  dorsal  region. 

From  the  early  onset  of  the  symptoms  this  appears  to  be 
an  undoubted  case  of  intra-spinal  hsemorrhage ;  the  "  cream- 
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like  "  material  that  oozed  from  tlie  cord  was  obviously  blood 
and  broken-down  nerve  matter  that  had  been  undergoing 
various  changes  for  the  twenty-four  days  during  which  the 
patient  lived.  It  appears  unnecessary  to  imagine  that  the 
haemorrhage  was  complicated  by  a  central  myelitis. 

Case  7.  Injury  to  the  cervico-dorsal  region  ;  hrachioplegia  ; 
spastic  paraplegia  ;  intraspinal  hsemorrhage  ?  ;  intra-menin- 
geal  hsemorrhage  ?. — W.  F — ,  set.  25,  admitted  December 
31st,  1886,  under  care  of  Mr.  Durham  ;  discharged  August 
29th,  1887.    • 

History  of  injury. — Patient  was  carrying  a  case  of  oranges 
weighing  2^  cwt.  on  his  back,  when  he  slipped  on  a  plank 
and  fell.  It  appeared  that  he  sat  down  on  the  plank,  and  that 
the  case  rebounded  on  his  shoulders,  causing  his  head  to  be 
forcibly  flexed  on  to  the  sternum.  He  was  rendered  insen- 
sible for  a  few  minutes. 

On  admission. — Patient  was  somewhat  collapsed.  Exa- 
mination showed  that  the  left  leg  was  weaker  than  the 
right,  and  there  appeared  to  be  irregular  loss  of  sensation. 
Great  weakness  in  both  forearms,  with  loss  of  power  of  exten- 
sion. Irregular  ansBsthesia  in  arms,  with  pain  of  a  neuralgic 
character.  Heflexes  said  to  be  normal.  Retention  of  urine. 
Chest  expands  very  slightly. 

January  3rd. — Pupils  equal,  contracted.  Pain  in  upper 
dorsal  region  of  back,  shooting  down  arms.  A  band  of 
hypersesthesia  about  five  inches  wide  extending  downwards 
from  the  fifth  rib. 

7th. — No  improvement  in  power  of  arms.  Can  still  flex 
the  arms  fairly  well,  but  cannot  extend  the  fingers  or  grasp 
with  the  hand.  Urine  passed  reflexly  when  bladder  is  full, 
without  any  knowledge  on  the  part  of  the  patient. 

Ilth. — A  condition  of  spasm  of  the  lower  limbs  has 
developed  ;  the  legs  become  rigid  occasionally,  and  then  are 
flexed  or  extended  forcibly.  No  ankle-clonus.  No  plantar 
reflex.  Condition  of  arms  remains  same  ;  power  of  flexion  of 
fingers,  forearm  and  arm  good,  but  that  of  extension  seems 
quite  absent.  Pronation  and  supination  weak.  Some  pain 
on  rotation  of  neck. 

14th. — Pain  in  arms  more  severe.     Has  pain  in  his  back. 


Intra-gpinal  Hwmarrhage.  128 

which  is  easier  when  ho  rolls  on  to  his  side.  Can  tell  which 
leg  is  touched,  but  does  not  locate  well.  Breathes  with  his 
diaphragm  only.     Cannot  move  his  feet. 

15th. — Muscles  of  upper  and  lower  extremities  respond 
readily  to  galvanism.  No  polar  changes.  Can  only  just 
feel  a  strong  current  in  lower  limbs,  but  exclaims  with  pain 
when  same  current  is  applied  to  upper  limbs. 

22nd. — Patient  seems  worse,  cannot  move  arms  at  all, 
spasms  in  leg  are  more  marked. 

February  3rd. — Can  extend  arms  a  little,  and  can  move  left 
thumb. 

March  Ist. — Paralysis  of  extensors  of  arms  is  very  com- 
plete. Slight  power  of  flexion  of  right  fingers,  which  are  kept 
bent  into  the  palm.  No  power  of  extension  of  right  fingers  or 
wrist.  Cannot  oppose  the  thumb.  Left  wrist  moves  well, 
the  throe  outer  fingers  are  flexed  into  the  palm  at  the  first 
phalangeal  joint.  Can  oppose  the  thumb.  No  definite  ansDS- 
thesia,  but  he  says  the  left  hand  feels  numb.  When  the  legs 
are  stretched  out  there  is  a  clonic  action  of  flexors  of  thigh. 

5th. — Knee-jerks  exaggerated,  ankle-clonus  well  marked. 
Pain  in  legs  still  present,  chiefly  following  course  of  obturator 
nerves. 

July  12th. — Right  hand  "en  griffe '*  with  hardly  any 
power  of  extension.  Muscles  of  hypothenar  eminence  much 
wasted.  Sensation  fairly  good.  No  trophic  lesions.  Thumb 
cannot  be  opposed. 

Bight  forearm. — Wasting  of  flexor  carpi  ulnaris.  Flexion 
of  wrist  slow  but  complete.  Pronation  slow  and  weak. 
Supination  very  good.  Sensation  a  little  impaired.  A  few 
scattered  patches  of  hyperssmia.  Extension  of  right  forearm 
not  very  strong ;  outer  head  of  biceps  wasted. 

Left  hand  shows  rigidity  of  fingers,  with  abduction  of 
little  finger  and  flexion  of  the  two  middle  fingers.  They  are 
not  fixed  in  this  position,  but  are  capable  of  full  passive 
movement.  Thumb  can  be  opposed.  No  numbness  or 
an«38thesia.  Other  parts  of  left  upper  extremity  seem  normal. 
Ankle-clonus  and  knee-jerks  very  active  ;  still  has  convulsive 
jerks  of  the  leg  muscles.  Feet  cannot  be  got  to  a  right  angle 
with  legs  on  account  of  rigidity  of  calf  muscles.  Has  abnormal 
sensations  in  legs  at  times. 
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August  29th. — Discharged,  condition  as  above. 

The  interest  of  this  case  lies  mainly  in  the  severity  of  the 
symptoms,  and  the  ultimate  convalescence  with  persistency  of 
spastic  paraplegia.  The  case  has  been  included  under  the 
idea  that  it  was  possibly  one  of  localised  intra-spinal  haemor- 
rhage at  the  origins  of  the  sixth  and  seventh  cervical 
nerves,  that  is,  about  opposite  the  fifth  and  sixth  cervical 
vertebrge,  this  haemorrhage  being  in  the  grey  matter  extend- 
ing into  the  lateral  columns,  and  partly  destroying  the  poste- 
rior columns. 

It  is  perhaps  more  probable  that  the  case  was  one  of  intra- 
meningeal  haemorrhage  on  account  of  the  marked  extrinsic 
symptoms — neuralgic  pains,  pain  over  the  spine,  &c.,  followed 
by  painful  spasm  in  the  lower  extremities,  due  possibly  to 
extension  downwards  of  the  haemorrhage. 

It  is  extremely  difficult  to  say  whether  the  spastic  condi- 
tion which  developed  later  ought  to  be  ascribed  to  a  chronic 
myelitis  following  a  meningeal  haemorrhage,  or  to  changes 
in  the  lateral  columns  the  result  of  intra-spinal  haemorrhage. 
There  appears  to  be  no  doubt  that  there  was  a  want  of  evi- 
dence at  the  time  of  any  lesion  to  the  vertebral  column  itself, 
the  case  being  regarded  as  one  variety  of  spinal  concussion. 

Microscopical  examination  of  the  cord  was  made  in  Cases  1, 
2,  and  4.  In  each  case  the  centre  of  the  section  showed  a 
mass  of  red  corpuscles  which  occupied  the  place  of  the  grey 
matter,  and  which  was  surrounded  by  the  nerve-fibres  of  the 
white  matter.  No  tracts  of  degeneration  could  be  seen. 
Around  the  blood-clot  in  Case  4  there  seemed  to  be  an  excess 
of  leucocytes,  as  if  changes  in  the  clot  were  already  advancing. 
No  "  mulberry  "  masses  found  in  any  of  the  sections. 

BemarTes. 

These  cases  illustrate  very  well  the  symptoms  produced 
by  intra-spinal  haemorrhage.  As  the  various  points  of 
interest  in  each  instance  have  already  been  alluded  to,  it 
only  remains  to  consider  a  few  details  common  to  all.  The 
last  case,  being  of  a  doubtful  nature,  will  not  receive  further 
attention. 

All  the  cases  were  the  result  of  injury,  so  that  it  is  not 
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necesBary  to  do  more  than  allade  to  othor  alleged  causes  of 
hasmato-rayolia,  such  as  congestion  of  the  cord,  sudden  alter- 
ation in  blood-proBsure,  severe  bodily  exertion,  and  others, 
many  of  which  are  more  problematical  than  exact.  That 
injury  in  the  common  caase  admits  of  no  question,  and  in  all 
probability  tho  80>called  cases  of  severe  spinal  concussion 
are  instances  of  the  affection  under  consideration.  The 
exact  way  in  which  haomorrhage  occurs  is  not  very  obvious. 
Many  contend  that  the  cord  is  so  loosely  attached  to  the 
vertebra;,  and  is  so  well  protected  by  its  membranes  and 
subarachnoid  fluid,  that  any  injury  to  it  alone  is  almost  an 
impossibility.  That  this  view  is  not  correct  is  evidenced  by 
Case  5. 

In  all  the  cases  the  haemorrhage  was  situated  in  the 
cervical  region,  and,  with  the  exception  of  Case  4,  in  the 
most  prominent  part  of  the  cervical  enlargement,  opposite  to 
the  bodies  of  the  fifth  and  sixth  vertebrae  ;  here  tho  trans- 
verse diameter  of  the  cord  is  greatest,  and  there  is  least 
space  between  it  and  the  sides  of  the  vertebral  canal. 
Perhaps  considerations  of  greater  value  are,  firstly,  that  at 
the  root  of  the  neck  is  the  junction  of  the  least  mobile  with 
the  most  rigid  part  of  the  vertebral  column  ;  and  secondly, 
that  of  the  movements  of  the  cervical  spine  extension  is  per- 
mitted to  a  greater  extent  than  flexion.  It  is  consequently 
only  fair  to  suppose  that  in  the  cervico-dorsal  region  (pro- 
bably at  tho  junction  of  the  sixth  and  seventh  cervical 
vertebraD)  there  is  the  greatest  liability  to  displacement  of 
the  vertebrae,  and  the  greatest  danger  to  the  cord  in  cases 
where  excessive  movement  takes  place. 

A  similar  lino  of  argument  accounts  for  tho  fact  that  the 
dorso-lumbar  region  is  the  part  of  the  spine  that,  next  to 
the  lower  cervical  region,  is  most  frequently  fractured. 

Tho  exact  way  in  which  the  various  injuries  were  produced 
in  the  above  cases  cannot  be  made  out  with  absolute 
certainty.  The  number  of  cases  is  also  too  small  to  draw 
any  exact  conclusions.  In  Cases  1,  3,  and  4  it  seemed  very 
probable  that  the  spinal  haemorrhage  was  the  result  of  direct 
violence  j  in  Cases  2  and  5  there  was  apparently  hyper- 
extension  of  the  spine  ;  while  in  Case  3  unilateral  flexion  of 
the  spine  seemed  to  accompany  direct  violence.     In  Case  6 
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the  exact  nature  of  the  accident  could  not  be  made  out.  It 
seems  fair  to  conclude  for  the  present  that  either  a  localised 
blow  on  the  spine  or  hyperextension  in  the  cervical  region 
may  produce  haemato-myelia.  A  fracture  dislocation  of  the 
spine  is,  on  the  other  hand,  generally  associated  with  exces- 
sive flexion. 

In  all  the  cases  it  was  noticed  that  the  haemorrhage  was 
central,  and  it  appears  to  be  the  general  rule  that  although 
haemorrhage  may  by  extension  destroy  the  white  matter, 
it  never  primarily  arises  in  that  portion  of  the  cord ;  and  as 
it  extends  up  or  down  the  cord,  it  does  so  along  the  course 
of  the  grey  columns.  When  such  a  cord  is  exposed  post 
mortem  the  tense  bulging  of  the  affected  part  can  be  readily 
perceived  by  the  finger  ;  it  is  only  when  the  cord  has  been 
removed  from  the  canal  that  the  diseased  part  feels  softer 
than  the  healthy  portion.  There  seems  to  be  no  reason 
why  a  haemorrhage  into  the  cord  should  not  be  as  easily 
recognised  during  life,  if  the  laminge  are  removed,  as  it  is 
after  death ;  but  whether  an  incision  into  the  damaged  part 
along  the  posterior  median  fissure  to  relieve  tension  would 
be  beneficial,  or  not,  can  only  be  speculated  upon.  Con- 
sidering the  fatal  nature  of  the  injury  it  would  be  advisable 
to  try. 

The  symptoms  in  the  cases  given  above  vary  greatly.  In 
Cases  1,  2,  3,  6,  there  was  complete  loss  of  motion  and  sensa- 
tion up  to  about  the  same  level,  and  in  Cases  1  and  3  every 
evidence  of  a  total  transverse  lesion.  In  Case  2  the  knee- 
jerks  remained,  and  this  ought  to  have  suggested  the  nature 
of  the  case.  In  Case  4  there  was  complete  paralysis  of 
arms  ;  paralysis  of  legs — partial  at  first,  with  slight  disturb- 
ance of  sensation  only;  knee-jerks  present,  and  breathing 
entirely  by  thoracic  muscles — a  condition  clearly  indicating 
a  small  lesion  opposite  the  third  and  fourth  cervical  vertebrae, 
i.  e.  a  local  lesion  destroying  the  centres  for  the  diaphragm 
and  arms,  but  not  interfering  considerably  with  the  lateral 
tracts  on  either  side.  Case  5  resembles  very  much  Case  4, 
and  these  two  illustrate  very  well  the  fact  that  immediate 
paralysis  of  both  arms  following  an  injury,  with  only  slight 
loss  of  power  below,  and  little  alteration  in  sensation,  can 
only  be  due  to  an  intra-spinal  haemorrhage. 
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It  is  obvioas  that  the  symptoms  in  any  case  of  hflomato* 
myelia  depend  rather  upon  tho  transverse  than  upon  the 
vertical  extent  of  the  lesion.  A  small  luHion  confined  to  tho 
grey  matter  will  be  evidenced  only  by  paralysis  of  the 
muscles  whose  centres  are  in  the  anterior  comual  cells  of 
tho  affected  part,  with  a  varying  but  slight  alteration  in 
sensation  of  approximately  corresponding  parts  ;  whilst  a 
larger  lesion  will  produce  much  more  marked  effects  by 
irritation  or  destruction  of  the  columns  of  white  matter ;  so 
that  the  symptoms  may  vary  from  a  local  paralysis  with 
slight  sensory  disturbance,  to  a  total  paralysis  and  complete 
loss  of  sensation  indicative  of  a  total  transverse  lesion  or 
section  of  the  cord. 

Diagnosis. 

Intra-spinal  hssmorrhage  has  to  be  distinguished  from  the 
following  conditions.  (1)  Fracture-dislocation  of  the  spine 
with  crushed  cord.  (2)  Myelitis  centralis  haamorrhagica. 
(3)  Meningeal  hsemorrhage  (hromatorrhaohis).  It  need 
scarcely  be  said  that  the  differential  diagnosis  is  in  many 
cases  extremely  difficult. 

1.  In  fracture-dislocation  of  the  cervical  region  there  are 
several  points  which  render  valuable  assistance  in  the 
diagnosis. 

A  vertical  force  acting  upon  an  acutely  flexed  spine  is  the 
common  cause,  of  which  many  instances  could  be  given.  A 
curious  one  is  a  mode  of  assault  at  one  time  very  frequent 
in  Lancashire.  One  man  would  seize  another  from  behind, 
passing  his  arms  underneath  his  opponent's  axillso,  and  clasp- 
ing them  behind  his  neck ;  an  amount  of  power  could  then 
be  exerted  upon  the  cervical  spine  which  would  readily 
produce  a  fracture-dislocation. 

Irregularity  in  the  cervical  spinous  processes  is  not  easily 
made  out  except  between  the  sixth  and  seventh.  Local 
tenderness  over  the  spines  is  not  much  guide,  being  often 
the  result  only  of  a  severe  sprain. 

Very  good  evidence  of  a  dislocation  is  obtained  by  trac- 
ing down  on  each  side  of  the  neck  the  line  of  the  transverse 
processes.     If  there  is  a  break  in  this  line,  the  two  parts  of 
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whicli  tend  to  overlap  obliquely,  there  is  no  doubt  of  the 
displacement  of  tbe  bodies ;  this  could  readily  be  made  out 
in  Case  3. 

Severe  pain  on  passive  rotation  of  the  neck,  with  loss  of 
power  of  active  rotation,  helps  in  the  diagnosis  of  fracture- 
dislocation.  Crepitus,  especially  under  an  anaesthetic,  needa 
scarcely  to  be  mentioned.  In  those  cases  of  spinal  haemor- 
rhage that  I  have  seen,  there  was  a  marked  absence  of  any 
ring  of  hypersesthesia.  Paraesthesia  in  different  places  was 
common. 

It  is  of  course  obvious  that  there  is  no  reason  for  any 
ring  of  hyperaesthesia,  or,  what  corresponds  to  it  in  the 
cervical  region,  neuralgic  pain  down  the  arms.  In  cases 
of  fracture-dislocation  what  happens  is  that  the  inferior 
articular  processes  of  the  upper  vertebra,  on  account  of  the 
flexion  glide  upwards  over  the  superior  processes  of  the 
vertebra  below ;  this  movement  is  carried  to  an  excess,  and 
they  suddenly  shoot  forward  in  front  of  the  latter,  so  that 
severe  compression  of  the  nerve-roots  is  produced  by  their 
being  nipped  between  the  displaced  inferior  processes  above 
and  the  laminae  below.  The  deformity  thus  produced  is  most 
difficult  to  remedy.  I  have  tried  direct  traction  post  mortem 
on  two  cases  with  but  little  result,  although  the  front  of  the 
spine  was  bare  and  any  movement  could  be  easily  directed. 
Reduction  could  be  effected  only  by  first  flexing  the  head 
and  neck  forcibly,  then  making  traction  to  tilt  the  lower 
processes  of  the  upper  vertebra  over  the  upper  processes  of 
the  lower,  followed  by  extension.  It  is  to  my  mind  very 
questionable  whether  such  manipulation  on  the  living  subject 
would  not  be  likely  to  injure  the  cord  very  severely,  and 
whether  the  best  result  would  not  be  produced  by  laminec- 
tomy. Even  when  laminectomy  is  done  the  obstacle  to  re- 
duction may  still  be  overlooked ;  and,  unless  the  superior 
articular  processes  of  the  lower  vertebra  are  carefully  re- 
moved, it  is  very  doubtful  if  reduction  could  be  brought 
about,  unless,  say,  at  the  time  of  the  accident  both  processes 
had  been  broken  off.  This  mode  of  interlocking  is  common 
to  fracture-dislocation  in  all  parts  of  the  spinal  column. 

In  Case  3  the  diagnosis  of  unilateral  dislocation  was 
obvious  from  the  deformity  of  the  transverse  processes  exist- 
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ing   on  ono    side  only  and  from  the  head   being   rotated 
towards  the  opposite  side^  and  fixed  in  that  position. 

2.  Usemorrhagic  myelitis  has  frequently  been  confasod 
with  hasmatomyelia,  ospocially  in  those  cases  where  the 
myelitis  extended  rapidly  along  the  length  of  {ho  cord.  It 
might,  indeed,  bo  argued  that  Case  6  was  one  of  this  kind, 
but.  the  onsot  of  paraplegia  was  so  definitely  sudden,  and 
apparently  without  displacement  of  the  vertebra),  that  no 
other  diagnosis  but  that  of  primary  hasmorrhage  into  the 
cord  would  be  satisfactory.  Whether  the  hasmorrhage  sub- 
sequently extended  upwards,  or  whether  a  central  myelitis 
ensued,  cannot  bo  decided  in  the  absence  of  all  microscopical 
evidence.  It  may  bo  shortly  stated  that  hemorrhagic 
myelitis  takes  at  least  some  hours  to  develop  ;  it  begins  with 
symptoms  of  irritation,  pain,  slight  spasm,  paresthesia  or 
anesthesia,  with  tenderness  over  the  vertebra).  Partial 
paralysis  of  the  bladder  precedes  very  frequently  the  onset 
of  severe  paraplegia,  and  the  general  temperature  is  raised. 

On  the  other  hand,  as  Ziemssen  states,  the  characteristic 
features  of  extensive  hematomyelia  are  sudden  and  very 
rapid  invasion  of  paraplegia  usually  attended  by  a  violent 
pain  at  the  onset,  localised  or  extending  over  the  spinal 
column,  but  disappearing  after  the  palsy  has  become  com- 
plete. 

3.  Sjnnal  ineningeal  haemorrhage  (hematorrhachis)  is 
characterised  by  the  sudden  onset  of  symptoms  which  denote 
meningeal  irritation  (extrinsic  symptoms  due  to  pressure 
upon  the  nerve-roots)  e.  g.  violent  pain  radiating  along  the 
course  of  the  nerves  affected,  hyperesthesia  and  paresthesia 
with  spasmodic  jerkings  of  the  muscles,  which,  according  to 
Brown-Sequard,  never  occur  in  hematorayelia.  The  condi- 
tion of  the  muscles  below  the  lesion  varies  from  that  of 
weakness  to  that  of  complete  paralysis  ;  if  the  hemorrhage 
is  in  the  cervical  region  the  paralysis  of  the  upper  extremity 
is  greater  than  that  of  the  lower.  To  sum  up,  the  symptoms 
are  due  to  irritation  of  the  nerve-roots  and  of  the  cord, 
followed  by  compression  of  the  cord.  In  this  class  of  cases 
the  prognosis  is  better  than  in  cases  of  intra-spinal  hemor- 
rhage. 

VOL.  XLVIII.  9 
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Reflexes. 

The  condition  of  the  reflexes  in  cases  of  damage  to  the 
spinal  cord  is  one  that  is  of  interest  from  the  statement  of 
Dr.  H.  Charlton  Bastian,  in  the  '  Medico-Chirurgical  Trans- 
actions/ vol.  Ixxiii,  to  the  effect  that  when  there  ifi  a  com- 
plete section  of  the  cord  all  the  reflexes  below  the  point  of 
section  disappear  ;  and  that  rigidity  of  the  lower  limbs  with 
increased  reflexes  indicates  that  the  section  of  the  cord  is 
incomplete.  This  view  received  support  from  Mr.  Anthony 
Bowlby,  who  quoted  a  number  of  cases  of  injury  to  the  spine, 
in  which  the  condition  of  the  reflexes  had  been  carefully  ob- 
served. The  two  adjoining  tables  contain  all  the  cases  of 
fracture-dislocation  of  the  spine  and  of  intra-spinal  haemor- 
rhage which  have  been  admitted  into  Guy's  during  the  last 
eight  years^  those  cases  only  being  included,  in  the  reports 
of  which  a  definite  note  of  the  reflexes  and  jerks  was  made, 
and  confirmed  by  the  Surgical  Registrar  for  the  time  being. 
It  is  to  be  regretted  that  in  many  other  cases  no  mention  is 
made  of  the  reflexes,  so  that  a  large  amount  of  material  is 
for  this  purpose  of  no  use. 

If  these  tables  be  considered,  it  will  be  seen  that  the 
cases  in  the  main  support  the  view  above  stated,  but  excep- 
tion must  be  taken  in  Table  I  to  Cases  8  and  10,  and  in 
Table  II  to  Case  2. 

In  the  two  former  cases  there  was  a  permanent  condition 
of  complete  paraplegia  and  anaesthesia  with  marked  rigidity 
of  the  limbs,  and  in  each  a  slight  contraction  of  the  quadri- 
ceps on  striking  the  ligamentum  patellae  put  down  as  ?  knee- 
jerks,  ?  idio-muscular  contraction. 

If  we  take  with  Dr.  Bastian  complete  paraplegia  and 
anassthesia  below  a  certain  level  as  diagnostic  of  a  total 
transverse  lesion,  we  have  here  two  such  cases  with  rigidity 
of  the  limbs  and  knee-jerks.  If,  on  the  other  hand,  the 
lesions  were  not  total,  we  have  two  cases  of  a  partial  lesion, 
in  which  the  knee-jerks  were  not  exaggerated,  to  say  the 
least  j  in  which  there  was  no  ankle-clonus,  and  an  unusual 
feature — complete  anaesthesia.  These  two  cases,  therefore, 
lend  strong  support  to  the  older  view  that  when  there  is  a 
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transverse  section  of  the  cord,  the  deep  reflexes  become  ex- 
aggerated and  muscular  rigidity  develops.  Both  these  oases 
have  been  ander  my  own  observation. 

A  third  case  which  does  not  seem  to  snbstantiate  Dr. 
Bastian's  view  is  No.  2,  Table  II ;  but  as  this  is  a  case  of 
intra-spinal  haomorrhage  it  is  impossible  to  be  certain  that 
the  losion  was  completely  transverse ;  in  fact,  the  curious  un- 
conscious movements  of  the  legs  support  the  opinion  that  a 
portion  of  the  lateral  tract  remained. 

The  question  may  be  raised  whether  the  plantar  reflex 
and  knee-jerk  do  not  become  altered  in  different  ways  under 
the  same  circumstances ;  this  appears  to  be  so  from  the  ad- 
joining tables,  but  from  them  alone  I  do  not  feel  capable  of 
forming  any  definite  opinion,  either  on  this  point  or  upon  the 
major  question.  I  feel  sure  that  there  remain  many  points 
about  deep  reflexes  upon  which  further  investigation  will 
throw  much  light. 

A  difficulty  that  often  arises  is  that  of  recognising  whether 
a  contraction  of  the  quadriceps  extensor  muscle,  which  pro* 
duces  no  movement  of  the  leg,  is  a  very  slight  knee-jerk  or 
an  idio-muscular  contraction ;  it  can  certainly  bo  produced 
by  a  blow  upon  the  muscle  as  well  as  by  a  blow  upon  the 
tendon,  but  this,  in  the  absence  of  exact  time  measurements, 
does  not  seem  to  bo  decisive.  Dr.  Bastian  says  that  in  the 
case  of  a  progressive  cord  lesion  this  idio-muscular  activity 
is  the  last  remnant  of  motor  power  in  the  muscles,  but  in  the 
case  in  question  when  does  the  knee-jerk  disappear,  and  the 
idio-muscular  activity  alone  remain  ? 

Again,  a  further  difficulty  arises  when  the  muscles  are  so 
rigidly  contracted  that  not  the  slightest  movement  of  the 
limb  is  permitted,  and  consequently  no  ankle-clonus  or  knee- 
jerk  possible.  In  these  cases  on  trying  to  obtain  a  knee- 
jerk  a  slight  contraction  in  the  quadriceps  can  often  be  felt 
by  the  hand  on  the  muscle. 

That  the  disappearance  of  all  reflexes  after  a  crash  of  the 
cord  may  bo  duo  to  shock  has  been  frequently  stated. 
Whether  such  shock  could  last  several  days  even,  is  very 
doubtful,  but  it  also  seems  unlikely  that  with  a  crushed 
cord,  incapable  of  transmitting  sensory  impressions,  much 
or  any  effect  on  the  sensorium  could  be  produced.     Patients 
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Table  I. — State  of  Reflexes  in  Gases  of  Fracture-dislocation 
of  8pine  with  crushed  cord. 


II 

III 

IV 

V 

VI 
VII 

VIII 
IX 


Position  of 
lesion. 


Cervical  5th- 
6th 

„       6th 


6th 


„       6th- 

7th 

«      7th, 
dorsal  1st 


Cervical  7th, 
dorsal  1st 

Dorsal  6th- 
7th 


5th- 
6th 


10th- 
11th 


Dorso-lumhar 


Reflexes  on 
admission. 


All  reflexes 
absent 


PL,  Abd.,  pre- 
sent; Cr.  ex- 
aggerated ; 
Ac.  absent 

PL,  present  ; 
Ac,  Abd.,  Cr., 
absent 


PL,  K.,  Ac, 

absent ; 

L.  Cr.  absent; 

R.  Cr.  present 


K.,  PL,  Ac, 

absent 


Reflexes  at  a 
later  period. 


Duration  of 
case. 


All  absent 
(3rd  day) 

?  All  absent 
(4th  day) 

Plantar  pre- 
sent (7  mos.) ; 

K.  ?  (idio- 
muscular  con- 
traction ?) 

All  absent 
(2nd  day) 

PL,  present; 
Abd.,  K.,  ab- 
sent; Ac.  ab- 
sent (6  mos.) 

PL,  Abd.,  Ep., 
Ac,  absent; 

K.  ?  (idio- 
muscular  con 

traction  ?) 

PL,  Abd.,  Ep., 
present;  K. 


Ac.  on  L.  side 
(3  months) 

K.  absent  ? 
(idio-mus- 

cular  contrac- 
tion P) ;  PL 

exaggerated; 

Ac.  on  R.  side 
(8  months) 


Died  1  day  after 
admission 

Died  1  day  after 
admission 

Died  3  days  after 
admission 

Died  4  days  after 
admission 

Discharged 

7  months  after 

admission 


Died  2  days  after 
admission 

Discharged 

6  months  after 

admission 


Still  under 
observation 


Still  under 

observation, 

3  months 


Discharged 

8  months  after 

admission 


Remarks. 


Anaesthesia 
complete. 


Partial 
anaesthesia. 

Slight  return 
of  sensation. 


No  rigidity  of 
limbs;  anaes- 
thesia below 
6th  rib. 

Rigidity  of 
limbs;  perma- 
nent anaes- 
thesia below 
6th  rib. 

Complete 
return  of  sen- 
sation; slight 
return  of 
movement. 

Anaesthesia 

below  level  of 

lesion ; 

rigidity  of 

limbs. 


PI.  =  Plantar  reflex. 
Cr.  =  Cremasteric  reflex. 


Abd.  =  Abdominal  reflex. 
Ep.  =  Epigastric  reflex. 


K.  =  Knee-jerk. 
Ac. = Ankle-clonu8. 
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Table  II. — State  of  Reflexes  in  Cotes  of  Intra-spinal 
Htemorrhage, 


PMition  of 

iMiOD. 

RclUvei  OB 

Mdniiuiun. 

L.Pl.  present  P 

R.Pl.,K.,Ac., 

Cr.,  Abd., 

absent 

RrflszN  at  • 
later  poM. 

DaftHsasT 
esss. 

Bsurks. 

I 

Cenrical6th 

All  absent  op 
to  death 

2  days 

Complete 

anastbesia 

below  Sad 

rib. 

u 

,,       4th- 
6th 

PI.  marked ; 
no  Ac. ;  idio- 
muscular  con- 
traction of 
quadriceps ; 
Abd.,Ep.,Cr., 
absent 

PI.  and  K. 
good  on  both 
sides;  no  Ac. 

8  days 

Marked  reilei 
movements  of 

legs;  anmu 

tliesia  below 

2nd  rib. 

III 

„       6th- 
6th 

PI.  slight; 

K..  Abd.,  Ep., 

Ac,  absent 

— 

2  days 

Anasthesia 

below  2Dd 

rib. 

IV 

„       6th 

PI.  and  K. 
good;  Abd., 
Ep.,  absent 

PI.  and  K. 
good  (9  days); 
Abd.  present; 

Ep.  absent 

11  days 

No  anas* 

thesia;    Mur- 

asstheda. 

V 

„      7tb 
(about) 

Not  stated 

K.  absent; 
PL,  Ep.,  pre- 
sent (4  days) 

13  days 

Putial 
ansBsthesia. 

VI 

„      6th- 
6th 

PI.  slight; 
K.  good 

Not  given 

2  i  days 

Complete 

anaistheeia 

below  8rd  rib. 

PI.  —  Plantar  reflex.  Abd. -i  Abdominal  reflex.         K.  —  Knee-jerk. 

Cr.o  Cremasteric  reflex.       Ep. »  Epigastric  reflex.         Ac.  =  Ankle-clonns. 


admitted  immediately  after  an  accident,  causing  complete 
section  of  the  cord,  rarely  show  much  evidence  of  general 
collapse ;  the  pulse  is  usually  regular  and  little  quickened, 
and  there  is  not  often  much  pallor.  Consciousness,  if  lost  at 
all,  usually  returns  a  few  minutes  after  the  accident. 

I  have  only  come  across  one  case  which  at  all  supports 
this  idea.  It  was  put  down  as  a  case  of  spinal  concussion ; 
the  knee-jerks  at  first  were  lost  but  returned  in  two  days, 
and  after  two  months  became  exaggerated,  with  other  evi- 
dences of  spastic  paraplegia. 
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Hyperpyrexia. 

In  cases  of  intra-spinal  hsemorrliage,  as  in  many  cases  of 
fracture-dislocation  with  cruslied  cord,  it  is  not  unusual  for 
death  to  be  preceded  by  hyperpyrexia.  This  was  marked 
in  cases  1,  2,  and  3,  in  which  the  temperature  before  death 
rose  to  107'6°,  103*8°,  and  104°  respectively,  and  temperatures 
higherthan  these  are  by  no  means  uncommon;  in  fact  in  some 
cases  a  temperature  of  110°  has  been  recorded  after  death. 
This  hyperpyrexia  is  found  accompanying  lesions  between 
the  fifth  and  seventh  cervical  vertebrae,  but  is  by  no  means 
a  constant  feature  after  damage  to  the  cervical  portion 
of  the  cord.  In  Case  4  the  lesion  was  opposite  the  fourth 
cervical,  and  no  hyperpyrexia  resulted.  In  Case  6  there 
was  a  curious  gradual  fall  in  temperature  to  78'2° ;  this  fall 
in  temperature  has  been  noted  in  some  cervical  cord  affec- 
tions, and  may  in  this  case  be  possibly  associated  with  the 
extension  of  the  mischief  up  along  the  grey  matter  nearly  to 
the  fourth  ventricle. 

The  explanation  of  these  phenomena  is  difficult.  It  has 
been  shown  by  Dr.  Hale  White  and  others  that  there  is  in 
all  probability  a  heat  centre  in  the  lower  part  of  the  cervical 
cord  ;  and  as  damage  between  the  fifth  and  seventh  vertebrae 
is  accompanied  by  hyperpyrexia,  it  seems  possible  that  in 
this  region  there  is  a  centre  which  controls  thermog'enesis, 
especially  in  the  splanchnic  area.  If  this  centre  be  destroyed 
an  excess  of  heat  will  be  produced,  which  in  the  absence  of 
a  corresponding  loss  will  tend  to  raise  the  general  body 
temperature.  Hyperpyrexia  in  the  cases  under  considera- 
tion does  not  come  on  for  twenty-four  hours  after  the  acci- 
dent, and  is  often  accompanied  by  profuse  sweating. 

The  fall  in  temperature  in  other  cases  may  be  explained 
by  supposing  that  the  thermal  centre  remains  intact, 
actively  controlling  thermogenesis  ;  all  connection  with  the 
higher  cerebral  centres  being  cut  off  by  a  lesion  above  it, 
thermolysis  is  in  excess  of  thermogenesis.  In  Case  4  it  is 
necessary  to  suppose  that  the  tracts  connecting  this  thermal 
centre  with  the  upper  part  of  the  brain  remained  intact,  the 
lesion  being  only  small.      It  is  obvious  that  these  explana- 
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tions  are  purely  speculative,  but  in  the  absence  of  more  data 
it  is  impoBsible  to  emerge  from  this  speculative  region. 


Myoaia, 

The  extreme  myosis  noted  in  Cases  1,  2,  8,  and  6  is  a 
common  result  of  injury  to  the  cervical  spinal  cord  opposite 
the  fifth  to  the  seventh  vertebrao.  As  a  symptom  in  such 
cases  it  appears  to  be  a  constant  feature,  and  is  usually 
ascribed  to  destruction  of  the  cilio-spinal  (pupil-dilating) 
centre  situated  in  this  region.  Like  hyperpyrexia  the 
myosis  comes  on  about  twelve  to  twenty-four  hours  after 
the  accident. 

Prognona. 

Little  can  be  said  about  the  prognosis  of  cases  of  hsemato- 
myelia.  The  diagnosis  is  often  obscuro  and  seldom  certain 
until  after  a  post-mortem,  except  perhaps  after  operation. 
In  cases  that  recover  (necessarily  slight)  the  diagnosis  is 
always  doubtful. 

Ziemssen  says,  "  Partial  recovery  often  occurs,  and  cica- 
trization of  the  lesion  in  the  cord  takes  place,  but  the  re- 
covery is  generally  incomplete."  This  appears  to  me  to  be 
a  too  sanguine  view  of  cases  which,  if  of  appreciable  extent 
in  the  cervical  region,  are  almost  of  necessity  fatal.  HsDmor- 
rhages  lower  down  in  the  cord  have  a  less  grave  prognosis, 
but  their  occurrence  is  of  limited  frequency. 

There  is  no  doubt  that  death  is  often  brought  about  in 
cervical  lesions  by  paralysis  of  the  abdominal  muscles  and 
of  the  splanchnic  nerves  allowing  the  intestines  to  become 
overdistended,  and  so  impeding  the  action  of  the  diaphragm, 
which  muscle  is  aided  only  by  the  stemo-mastoids  and 
scaleni. 

In  the  cases  I  have  seen  death  has  been  preceded  by  pro- 
fuse universal  sweating  accompanying  cyanosis,  myosis,  and 
hyperpyrexia. 


AN  EXAMINATION  OF  FIFTY  CASES 
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MALIGNANT  DISEASE  OF  THE  STOMACH. 


Bt  E.  C.  perry,  M.D.,  AND  L.  E.  SHAW,  M.D. 


Whilst  engaged  upon  the  preparation  of  a  new  edition  of 
the  Catalogue  of  the  Pathological  Museum  at  Guy's  Hospital, 
we  have  lately  had  to  examine  about  fifty  specimens  of 
malignant  growths  in  the  stomach,  all  of  which  were  to  be 
found  upon  our  shelves,  the  earliest  having  been  placed 
there  in  the  year  1826,  whilst  the  latest  was  added  in  the 
course  of  the  Ifist  twelve  months.  Such  a  collection  of 
morbid  growths  appeared  to  us  to  afford  a  substanial  basis 
for  an  enquiry  into  the  macroscopical  and  microscopical  cha- 
racters of  gastric  neoplasms,  and  we  have  added  thereto  such 
further  results  as  we  were  able  to  deduce  from  the  clinical 
accounts  preserved  in  forty  out  of  the  forty-eight  cases  tabu- 
lated in  this  paper. 

"  The  stomach,"  says  Rindfleisch,  "  has  an  especially  rich 
repertoire  of  carcinomata ;  we  find  with  nearly  equal  fre- 
quency a  soft,  a  hard,  and  a  colloid  form  of  glandular  cancer, 
as  well  as  a  columnar  epithelioma."  Our  own  classification 
divides  the  gastric  carcinomata  primarily  into  cylindrical  and 
spheroidal  carcinomata.  In  either  division  the  fibrous 
stroma  may  be  abundant,  in  which  case  they  are  scirrhous 
cylindrical,  or  scirrhous  spheroidal  carcinomata,  or  it  may  be 
scanty,  when  they  are   medullary  cylindrical  or  spheroidal 
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carcinomata  ;  or,  finally,  the  epithelioid  cells  may  have  under- 
gone colloid  change,  in  which  case  we  call  them  cylindrical 
or  spheroidal  carcinomata  with  much  or  little  colloid  de- 
generation. 

Of  cylindrical  carcinomata  we  have  twelve  specimens 
(Cases  1  to  12),  six  of  which  were  removed  from  the  bodies 
of  males,  and  four  from  females ;  in  the  remainder  the  sex 
is  uncertain.  Of  spheroidal  carcinomata  we  have  thirty-two 
specimens  (Oases  13  to  44),  of  which  fifteen  are  males,  and 
eleven  are  females,  whilst  of  the  rest  the  sex  is  doubtful. 
As  our  specimens  were  mounted  for  the  most  part  with  no 
knowledge  of  their  histological  character,  it  is  probable  that 
the  above  numbers  represent  with  tolerable  accuracy  the 
relative  frequency  of  cylindrical  and  spheroidal  carcinoma. 
If  this  be  true.  Dr.  Fagge  has  understated  the  frequency  of 
cylindrical  carcinoma  when  he  says  {'  Principles  and  Practice 
of  Medicine,'  ed.  1,  vol.  ii,  p.  149),  "  In  a  very  few  cases  a 
cancerous  growth  in  the  stomach  has  presented  the  charac- 
ters of  a  cylinder  epithelioma.^' 

A  few  words  are  necessary  with  reference  to  the  histo- 
logical character  of  the  growths  termed  by  us  cylindrical 
carcinomata.  By  other  writers  similar  growths  are  called 
columnar  epitheliomata  or  carcinomata,  cylinder  epithelio- 
mata,  adeno-carcinomata,  or  destructive  adenomata.  As  the 
normal  epithelium  of  the  stomach  is  indifferently  described 
as  composed  of  cylindrical  or  columnar  cells,  it  appears  to 
be  of  little  importance  which  term  we  employ,  more  especi- 
ally since,  in  many  cases,  the  epithelium  lining  the  tubes  or 
alveoli  of  the  growths,  strictly  speaking,  is  neither  cylindri- 
cal nor  columnar,  but  rather  short  columnar  or  cubical,  re- 
sembling in  fact  that  which  is  found  in  the  glands  of  the 
stomach.  A  still  further  distinction  is  made  by  Ziegler  in 
his  work  on  '  Pathological  Anatomy,'  between  a  destructive 
adenoma,  and  a  cylindrical  epithelial  carcinoma.  As  regards 
the  former  growth,  the  name  adenoma  is  justified  by  the 
presence  of  a  well-formed  cylindrical  epithelium  lining  in 
single  layer  the  glandular  tubules,  which  are  themselves  of 
large  size,  and  exhibit  a  clear  lumen.  In  the  cylindrical 
epithelial  carcinoma,  on  the  other  hand,  the  *'  glands  are 
distended  into  more  or  less  globular  nests  "  filled  by  epithe- 
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lioid  cells,  which,  ''as  the  result  of  mataal  compression, 
assumo  very  various  fonns,  and  retain  thoir  columnar 
character  only  at  the  periphery." 

Accepting  this  subdivision  of  cylindrical  carcinomata,  we 
find  that  of  destructive  adenomata  we  have  three  character- 
istic examples  (Cases  1,  2,  and  3) ;  but  even  in  these  it  is 
possible  to  observe  in  parts  of  the  sections  that  some  of  the 
tubules  are  filled  with  granular  material  and  others  contain 
clusters  of  spheroidal  cells,  and  thus  a  transition  is  easily 
effected  to  the  cylindrical  epithelial  carcinomata  of  Ziegler. 
Similarly,  in  the  case  of  nine  specimens  (Cases  4  to  12), 
which  fall  under  the  type  of  cylindrical  epithelial  carcino- 
mata, we  have  seen  here  and  there  tubules  or  ''globular 
nests  "  so  closely  packed  with  spheroidal  cells  as  to  render 
it  difficult,  if  not  impossible,  to  demonstrate  the  existence  of 
a  peripheral  lining  of  cylindrical  epithelium. 

In  the  spheroidal  carcinomata  the  alveoli  vary  much  in 
size,  whilst  the  epithelioid  cells  are  often  much  altered  in 
shape.  In  some  examples  of  diffuse  infiltrating  carcinoma 
with  much  stroma — india-rubber  bottle  stomach — these  cells 
are  arranged  in  rows  as  in  scirrhous  carcinoma  of  the  breast, 
and  are  irregular  and  deformed  apparently  by  the  pressure 
of  the  fibrous  tissue  around  them.  To  the  appearances  pre- 
sented by  this  contracting  form  of  cancer  we  shall  return  at 
a  later  period  in  the  paper. 

The  fibrous  stroma  of  the  destructive  adenomata  is  scanty, 
and  in  the  cylindrical  group  generally  the  stroma  is  less 
abundant  on  the  average  than  in  the  spheroidal  carcinomata. 
Hence  arises  the  greater  tendency  to  contraction  which  cha- 
racterises the  spheroidal  group,  and  is  in  some  cases  so  great 
as  to  result  in  the  production  of  the  "  india-rubber  bottle  " 
stomach  mentioned  above. 

Colloid  degeneration  appears  to  be  much  more  common  in 
spheroidal  than  in  cylindrical  carcinomata.  We  have  ob- 
served it  in  one  out  of  twelve  cases  of  cylindrical,  and  in 
nine  out  of  thirty-two  cases  of  spheroidal  carcinomata.  In 
nearly  all  these  cases  it  was  easily  detected  without  micro- 
scopical examination  by  the  gelatinous  appearance  of  the 
growth.  In  Case  11  we  have  stated  that  "  the  edges  of  the 
growth  arc  well  defined,  its  surface  is  ulcerated,  and  has  a  gela- 
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tinous  appearance  somewhat  resembling  boiled  sago-grains/' 
In  Case  36  the  base  of  the  malignant  ulcer  "  presents  a 
reticulated  appearance,  which  is  due  to  the  falling  out  of  the 
colloid  granules,"  and  in  Case  31  there  was  ''  pitting "  of 
the  surface  due  to  a  similar  cause. 

Having  thus  investigated  the  microscopical  characters  of 
the  growths  and  classified  them  accordingly,  we  proceeded 
to  consider  whether  the  various  groups  had  any  macroscopical 
characteristics  which  might  serve  for  differentiation  in  the 
absence  of  microscopical  examination  ;  whether  they  had  any 
special  predilections  as  regards  situation ;  and  whether, 
finally,  any  help  was  to  be  gained  from  a  consideration  of 
age,  sex,  and  frequency  or  situation  of  secondary  deposits, 
where  such  were  found. 

Macroscopically,  malignant  growths  may  be  distinguished 
by  their  position  ;  by  the  condition  of  the  mucous  membrane 
covering  them,  which  may  be  normally  rugose,  smooth, 
stretched,  villous,  gelatinous,  or  ulcerated ;  and  by  their 
shape  and  extent,  whether  they  are  raised  and  projecting 
internally  or  externally,  or  appearing  as  an  infiltration  of 
the  gastric  wall,  either  circumscribed  or  diffuse,  with  or 
without  contraction.  Moreover,  a  section  through  the 
growth  will  show  to  what  extent  the  various  coats  of  the 
viscus  are  involved. 

Except  in  the  case  of  the  villous  growths  mentioned  below, 
the  mucous  membrane  gives  no  indication  as  to  the  histology 
of  the  growth.  Colloid  degeneration  is  generally  readily 
recognised  by  the  appearances  above  described. 

Circumscribed  globular  or  subglobular  tumours  are  more 
commonly  cylindrical  than  spheroidal  carcinomata.  On  the 
other  hand,  the  diffuse  infiltrating  growth,  especially  when 
accompanied  with  contraction,  is  in  our  experience  invariably 
spheroidal.  In  the  single  specimen  of  an  infiltrating  diffuse 
carcinoma,  which  histologically  has  the  characters  of  a 
cylindrical  carcinoma,  the  stomach  is  little  if  at  all  less  than 
its  normal  size. 

As  regards  infiltration  of  the  coats  of  the  stomach  it 
remains  true  for  both  classes  of  cancer  that  the  greater  part 
of  the  deposit  is  in  the  submucosa,  and  that  the  medullary 
cancers  invade  and  destroy  the  muscular  and  serous  coats. 
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and  project  externally  much  more  freely  than  the  Hcirrhons 
growths,  whether  cylindrical  or  spheroidal.  It  is  al«o  true 
that  on  the  whole  medullary  cancer  is  more  common  at  the 
cardiac  than  at  the  pyloric  end. 

Two  of  our  specimens,  Cases  2  and  7,  are  at  once  distin- 
guished from  tho  rcHt  by  the  villous  condition  of  the  mucous 
membrane  covering  the  growth.  In  Case  7  the  villi  are 
slender  processes  varying  from  a  quarter  of  an  inch  to  an  inch 
in  length  ;  in  the  other  case  they  are  shorter,  and  some  of 
them  have  small  knobs  at  their  ends,  so  that  they  might  be 
described  as  small  polypi  with  long  pedicles.  Histologically, 
the  latter  growth  is  a  destructive  adenoma,  whilst  the  former 
is  a  cylindrical  epithelial  carcinoma  in  Ziegler's  classification. 
The  position  of  those  growths  is  shown  on  tho  accompanying 
plates,  and  we  have  compared  them  in  this  respect  with  the 
two  examples  of  non-malignant  villous  tumours  of  the  stomach 
which  are  on  our  shelves  (Cases  49  and  50) .  It  will  be  seen 
that  as  regards  locality  the  villous  growths  have  no  special 
predilections.  In  both  of  the  malignant  cases  there  was 
considerable  ulceration,  extending  in  Case  7  to  tho  adherent 
liver,  which  presented  a  large  cavity,  the  walls  of  which  were 
formed  of  secondary  deposit,  with  a  villous  surface  resembling 
that  of  the  primary  growth.  There  were  also  numerous 
secondary  deposits  elsewhere.  Of  Case  2  we  have  no  clinical 
account.  As  villous  growths,  e.  g.  of  the  bladder,  are  apt 
to  bleed  profusely,  it  is  perhaps  interesting  to  note  that  in 
Case  7  there  was  only  slight  hsBmatemesis,  and  that  the  two 
non-malignant  villous  tumours  did  not  cause  any  hasmorrhage 
at  all. 

With  regard  to  locality,  we  have  thought  it  convenient  to 
give  a  diagramatic  representation  of  the  part  of  the  stomach 
wall  affected  in  each  case  of  cylindrical  and  spheroidal  car- 
cinoma. (See  plates.)  The  results  may  be  summarised  as 
follows : 

Cylindrical  Carcinomata  (including  the  destructive  adeno- 
mata and  cylindrical  epithelial  carcinomata  of  Ziegler). 
Eleven  cases  available  :  5  limited  to  the  pylorus  and  encircling 
it  (Cases  1 — 5)  ;  1  involving  the  pylorus,  lesser  curvature  and 
cardia  (Case  9)  ;  2  involving  the  lesser  curvature  and  cardia 
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(Cases  7,  8)  ;  1  involving  the  entire  organ  (Case  10)  ;  1  in- 
volving the  pyloric  two  thirds  of  the  organ  (Case  6)  ;  1  local- 
ised on  the  posterior  wall  (Case  11). 

Spheroidal  Carcinomata.  Thirty  cases  available  :  11  cases 
limited  to  the  pylorus  (non-encircling  3,  encircling  8),  (Cases 
13 — 23)  ;  1  involving  pylorus,  lesser  curvature  and  cardia, 
(Case  36) ;  2  involving  the  lesser  curvature  and  cardia 
(Cases  37,  38)  ;  7  involving  the  entire  organ  (Cases  29-35)  ; 
1  involving  the  middle  third  and  encircling  it  (Case  28)  ;  2 
involving  the  lesser  curvature  alone  (Cases  26,  27)  ;  2  in- 
volving the  lesser  curvature  and  pylorus  (Cases  24,  25)  ; 
3  limited  to  the  CBSophageal  opening  (Cases  40,  41,  42)  ; 
1  limited  to  the  cardia  and  fundus  (Case  39) . 

From  this  summary  it  appears  that  the  pylorus  is  involved 
in  70  per.  cent  of  the  cases,  the  frequency  with  which  it  is 
involved  being  the  same  in  both  classes.  There  is  only  one 
specimen  in  which  the  fundus  is  involved  except  in  the  diffuse 
infiltrating  growths  which  affect  the  entire  organ.  In  two 
specimens  only  does  the  lesser  curvature  entirely  escape. 
Of  growths  localised  around  the  oesophageal  opening  we  have 
three  specimens,  and  all  of  these  are  spheroidal  carcinomata. 
Of  growths  affecting  the  whole  organ  seven  are  spheroidal 
carcinomata,  and  one  only  is  cylindrical  carcinoma.  We  are 
thus  led  to  conclude  that  there  is  nothing  special  in  the  char- 
acter of  the  epithelium  forming  the  mucous  membrane  or  lining 
the  glands  at  any  part  of  the  stomach,  which  renders  it  likely 
that  a  growth  situated  at  that  part  should  have  the  histolo- 
gical structure  of  one  rather  than  of  the  other  form  of  cancer. 
To  this  general  statement  there  is  a  possible  exception  in  the 
mucous  membrane  around  the  oesophageal  orifice,  in  which 
position  we  have  failed  to  find  a  limited  growth  of  the  cylin- 
drical variety.  As  we  have  already  pointed  out,  a  diffuse 
infiltrating  growth  involving  the  whole  organ  is  much  more 
likely  to  be  spheroidal  than  cylindrical  carcinoma. 

Turning  now  to  the  question  of  the  sex  and  age  of  the 
patients,  we  have  36  cases  available  for  this  investigation. 
Taking  all  the  cases  of  carcinoma  together  the  proportion  is 
21  males  to  15  females.  In  43  cases  noted  by  Dr.  Fagge 
30  were  males,  and  13  females.  We  have  examined  the 
post-mortem  records  for  the  6  years,  1885  to  1890  inclusive. 
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and  find  that  of  the  30  cases  recorded  in  those  years  20  were 
males  and  10  were  females.  Of  cylindrical  carcinoma,  G 
were  males  and  4  were  females ;  of  sphoruidal  carcinoma,  15 
were  males  and  11  females.  Grouping  males  and  females 
together  we  find  that  the  average  age  of  all  cases  at  the  time 
of  death  was  52' 1  years,  the  average  in  oases  of  cylindrical 
carcinoma  being  52*6,  and  in  spheroidal  carcinoma  51*0  years. 
So  far,  therefore,  as  so  small  a  number  of  cases  avail  for  set- 
tling the  quoHtion,  it  would  seem  that  neither  sex  nor  age  has 
any  determining  intiuence  on  the  character  of  the  growth. 

To  ascertain  the  frequency  and  situation  of  secondary 
deposits  thirty-four  cases  of  carcinoma  are  available,  which 
with  four  cases  of  sarcoma  are  tabulated  below. 


Table  of  Malignant  Growths  of  the  Stomach,  34  Carcinomata, 
4  Sarcomata,  ivith  secondary  deposits. 
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From  the  above  table  it  appears  that  secondary  deposits 
are  absent  in  3  out  of  10  cases  of  cylindrical  carcinoma, 
and  in  4  out  of  24  cases  of  spheroidal  carcinoma,  in  all, 
in  7  cases  out  of  34,  or  about  20  per  cent.  Other  writers 
have  given  the  percentage  as  30  (e.  g.  Dr.  Moore  in  his  work 
on  Medical  Pathology,  p.  289).  There  is  no  important  dis- 
tinction to  be  made  out  between  the  two  classes  of  cancer, 
as  regards  the  organs  affected  with  secondary  deposit.  Lym- 
phatic glands,  liver,  and  peritoneum  are  affected  most  fre- 
quently, and  probably  in  the  order  named.  Our  own  table 
gives  the  proportion  as  14,  12,  and  8,  while  Dr.  Moore  in  29 
cases  finds  it  to  be  18,  13,  and  6.  With  regard  to  colloid 
degeneration  it  appears  to  be  without  influence  on  the  situa- 
tion or  frequency  of  secondary  deposits,  for  whilst  in  10  cases 
of  cylindrical  carcinoma  the  total  number  of  organs  containing 
secondary  deposits  was  22,  in  the  single  colloid  case  two 
organs  were  thus  affected.  Similarly,  in  the  spheroidal 
class  6  colloid  cases  presented  secondary  deposits  in  8 
organs,  whilst  in  the  whole  series  of  24  cases  the  organs 
affected  by  secondary  deposit  were  33  in  number.  The 
proportion  is  therefore  practically  the  same.  Contrary  to 
the  statements  of  some  authors,  our  table  seems  to  show 
that  in  colloid  cases  the  liver  is  not  affected  less  often  and 
the  peritoneum  not  more  often  than  in  cancers  which  have 
not  undergone  this  change. 

Before  leaving  the  subject  of  carcinoma  of  the  stomach, 
we  should  like  to  refer  to  some  points  which  we  have  been 
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able  to  invcstignte  in  relation  to  stenosiH  of  tho  pylorus, 
g^owthn  limited  to  tho  cardia,  and  general  induration  and 
contraction  of  tho  organ. 

8ienonin  of  the  pyloru*. — We  have  exclnded  from  onr  con- 
sideration cases  in  which  the  whole  organ  is  contracted,  and 
cases  in  which  tho  stenoftis  is  produced  by  a  growth  which 
extends  at  the  same  time  beyond  tho  pyloric  area.  Of 
specimens  in  which  tho  main  feature  is  a  narrowing  of  the 
pyloric  orifice  with  more  or  less  dilatation  or  hypertrophy 
of  tho  stomach  wo  have  recently  examined  thirteen  examples. 
They  may  bo  conveniently  grouped  under  three  headings  : 
stenosis  an  the  result  (1)  of  irritant  poisoning,  (2)  of  cica- 
tricial contraction  consecutive  to  a  chronic  ulcer,  and  (3)  of 
infiltration  by  new  growth.  Wo  have  failed  to  find  any 
instance  of  pyloric  obstruction,  which  could  not  bo  referred 
to  one  or  other  of  these  conditions. 

Of  stenosis  due  to  corrosion  we  have  two  examples  (Cases 
53,  and  54),  and  it  is  noteworthy  that  in  one  of  these  the 
history  of  irritant  poisoning  was  not  obtained  till  after  the 
patient's  decease,  a  circumstance  which  would  seem  very 
likely  to  occur  when  the  poison  has  been  taken  with  suicidal 
intent.  Tho  fact  that  the  pyloric  end  only  should  be  con- 
tracted in  these  specimens  is  in  accord  with  the  partial 
manner  in  which  the  mucous  membrane  is  found  to  be  des- 
troyed in  tho  rapidly  fatal  cases  of  corrosive  poisoning. 

Pour  examples  of  chronic  ulcer  of  the  pylorus  (Cases  55, 
56,  57,  13),  leading  to  stenosis  have  been  investigated.  In 
one  of  these  (Case  55)  a  similar  ulcer  at  the  middle  of  the 
lesser  curvature  has  led  to  a  marked  hour-glass  contraction 
of  the  organ,  and  in  another  (Case  13)  the  indurated  edge 
of  the  ulcer  is  infiltrated  with  a  growth  of  spheroidal  car- 
cinoma. This  last  specimen  raises  the  interesting  question 
of  the  relation  of  carcinoma  to  chronic  ulceration,  which, 
though  illustrated  by  several  other  of  our  preparations,  is  too 
large  a  subject  to  be  entered  upon  in  this  paper. 

In  the  remaining  cases,  twelve  in  number,  there  is  a 
localised  growth  surrounding  the  pyloric  end  of  the  stomach, 
and  causing  obstruction  either  by  contracting  the  orifice  or 
by  projecting  prominently  above  the  mucous  surface.  In 
five  instances  the  growth  is  a  spheroidal  carcinoma,  in  five 
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it  is  a  cylindrical  carcinoma,  and  in  two  it  is  a  round-celled 
sarcoma.  In  one  of  the  cases  (No.  19)  of  spheroidal  carci- 
noma the  thickening  of  the  wall  was  found  after  repeated 
examination  under  the  microscope  to  be  due  to  a  deposit  of 
well-formed  fibrous  tissue  in  which  no  epithelioid  cells  were 
apparent.  In  the  former  catalogue  this  specimen  was 
described  as  a  spindle-celled  sarcoma.  Histological  exami- 
nation of  a  slightly  enlarged  neighbouring  lymphatic  gland 
showed  it  to  contain  epithelioid  cells  arranged  in  alveolar 
spaces,  and  hence  we  have  concluded  the  original  growth  to 
be  a  scirrhous  spheroidal  carcinoma.  We  were  strengthened 
in  this  conclusion  by  having  observed  that  in  some  of  the 
specimens  of  general  neoplastic  induration  epithelial  ele- 
ments could  not  be  found  in  the  thick  fibrous  tissue  replac- 
ing the  submucosa,  though  they  were  readily  recognised  in 
the  lymphatic  glands  of  the  greater  or  lesser  curvature.  We 
would  suggest  that  such  cases  as  these  may  account  for  at 
any  rate  a  considerable  number  of  the  examples  of  so-called 
non-malignant  scirrhous  pylorus,  due  neither  to  corrosive 
poisoning,  nor  to  the  contraction  following  a  chronic  ulcer. 
Growths  limited  to  the  cardia. — A  few  words  are  necessary 
with  reference  to  the  circumscribed  growths  at  the  oesophageal 
orifice,  which,  as  we  have  seen  in  our  three  specimens,  have 
the  histological  characters  of  spheroidal  carcinoma.  Dr. 
Fagge  writes  {'  Principles  and  Practice  of  Medicine  "  ed.  1, 
vol.  ii,  p.  146)  :  "It  is  generally  said  that  there  are  three 
distinct  varieties  of  this  disease  (se.  cancer  of  the  stomach) 
respectively  affecting  the  cardiac  orifice,  the  body  of  the 
stomach,  and  the  pyloric  orifice.  Now,  as  regards  the  first 
of  these,  I  may  at  once  state  my  opinion  that  almost  all  the 
cases  which  have  been  set  down  as  examples  of  cancer  affect- 
ing the  cardia  have  really  been  instances  of  cancer  of  the  end 
of  the  ossophagus  extending  into  the  adjacent  part  of  the 
stomach.'^  "  So  far  as  I  can  discover,"  says  Dr.  Fagge,  "  the 
'  Pathological  Transactions  '  contain  not  a  single  example 
of  cancer  beginning  in  the  stomach  at  its  oesophageal  end, 
nor  does  the  Museum  of  Guy's  Hospital  show  any  such  speci- 
men, in  which  the  lower  end  of  the  oesophagus  is  not  also 
affected.' '  As  will  be  seen  by  reference  to  our  plate  this  last 
statement  is  quite  correct.     Nevertheless  we  venture  to  think 
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that  Dr.  Fagge  was  miBtakon  in  his  view  that  these  growths 
really  arise  from  the  oesophagus,  a  view  which  it  is  probable 
that  he  adopted  because  "  on  a  j)rt(/ri  grounds  we  should 
expect  that  a  part  at  which  the  digestive  tube  is  opening 
out  into  a  large  cavity  should  have  little  or  no  tendency  to 
be  affected  with  the  disease  in  comparison  with  the  narrow 
passage  above  it.''  We  know  so  little  of  the  cause  of  cancer 
anywhere  that,  for  our  part,  we  cannot  give  much  weight  to 
this  a  priori  consideration,  especially  as  a  similar  line  of 
argument  would  lead  to  the  conclusion  that  cancer  at  the 
lower  end  of  the  ileum  was  much  more  common  than  in  the 
oaecum,  a  conclusion  which  would  be  opposed  to  all  ex- 
perience. Our  own  belief  that  these  growths  really  arise 
from  the  stomach  rests  upon  the  following  experience. 

We  have  examined  microscopically  more  than  thirty 
specimens  of  malignant  growths  from  all  parts  of  the  oeso- 
phagus, and  with  the  exception  of  two  cases  of  sarcoma, 
every  growth  so  examined  proved  to  be  a  squamous  epi- 
thelioma. The  only  growth  on  our  shelves  which  we  decided 
upon  microscopic  evidence  to  be  a  spheroidal  carcinoma  we 
found  subsequently  to  be  situated  at  the  extreme  limit  of 
the  Gosophagus,  and  involving  the  cardia.  With  reference, 
therefore,  to  the  three  specimens  of  spheroidal  carcinoma 
mentioned  above  it  appears  to  us  more  reasonable  to  believe 
that  they  are  gastric  growths  than  that  they  are  oesophageal 
in  origin,  as  Dr.  Fagge  thought.  If  his  view  be  correct,  it 
remains  to  be  explained  why  they  alone  among  such  growths 
are  spheroidal,  whilst  at  every  other  part  of  the  tube  nothing 
but  squamous  epithelioma  is  to  be  found.  It  is  perhaps  well 
to  emphasise  our  agreement  with  Ziegler  that  "  primary 
cancer  of  the  oesophagus  is  a  squamous  epithelial  carcinoma," 
when  we  find  in  a  recent  work  on  medical  pathology  the 
statement  that  "  new  growth  in  the  oesophagus  is  generally 
carcinoma  with  much  stroma  aud  flat  spheroidal  or  columnar 
cells  in  the  meshes  of  the  stroma." 

Induration  of  the  stomach  {india-rubber  bottle  stomach).— ^ 
In  ten  of  the  specimens  examined  the  wall  of  the  stomach 
was  found  to  be  universally  indurated,  and  in  most  of  these 
specimens  the  cavity  of  the  viscus  was  contracted.  In  two 
only  of  these  cases  (Nos.  51  and  52)  were  we  able  to  ascribe 
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the  condition  to  any  other  cause  than  carcinomatous  infiltra- 
tion. In  one  oi  these  non-malignant  cases  (No.  51)  there 
was  a  definite  history  of  the  patient  having  swallowed 
corrosive  poison  three  months  before  her  death,  and  in  this 
prepai'ation  there  was  a  perforation  in  the  wall  of  the  organ 
communicating  with  a  small  abscess  cavity  between  the  spleen 
and  the  diaphragm.  No  history  of  poisoning  was  recorded 
in  the  other  case,  though  the  replacement  of  a  large  portion 
of  the  mucous  membrane  by  dense  cicatricial  tissue  suggests 
such  an  origin  for  the  condition.  In  both  stomachs  the 
contraction  was  extreme,  the  former  measuring  only  five 
inches  along  its  greater  curvature,  and  the  latter  barely 
holding  an  ounce  of  fluid. 

Of  the  eight  specimens  (Cases  10,  29  to  35)  in  which  the 
condition  is  due  to  malignant  growth,  the  smallest  measures 
seven  inches  along  its  greater  curvature,  and  two  inches 
transversely  at  its  widest  part,  whilst  some  of  them  show 
little  if  any  diminution  in  size.  In  one  example  only  (Case 
10),  and  this  is  a  specimen  in  which  the  organ  is  of  its 
normal  size,  an  infiltrating  growth  has  the  characters  of  a 
cylindrical  carcinoma.  The  stroma  is  scanty,  and,  as  is  usual 
in  medullary  growths,  the  muscular  coat  is  considerably 
invaded. 

The  growth  which  has  produced  the  induration  in  the 
remaining  seven  specimens  is  a  spheroidal  carcinoma,  the 
amount  of  fibrous  stroma  varying  generally  with  the  degree 
of  contraction  of  the  organ.  Histologically,  the  most  marked 
characteristic  of  the  growth  in  these  cases  is  the  extreme 
irregularity  in  the  size  and  shape  of  the  alveoli,  and  the 
scantiness  of  epithelioid  elements,  so  that  it  was  often  neces- 
sary to  examine  several  sections  before  we  could  satisfy  our- 
selves of  the  carcinomatous  nature  of  the  deposit.  Indeed, 
in  two  cases  the  true  character  of  the  disease  was  revealed 
only  by  the  existence  of  a  secondary  deposit  of  spheroidal 
carcinoma  in  the  neighbouring  lymphatic  glands.  On  this 
point  we  agree  with  Ziegler  that  "  cases  occur  in  which  no 
cell-nests  are  to  be  made  out  even  when  the  tissue  is  micro- 
scopically examined,  and  then  the  only  evidence  forthcoming 
as  to  the  cancerous  nature  of  the  disease  may  be  the  meta- 
static growths  to  which  it  has  given  rise/' 
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Taken  as  a  olass,  these  oases  of  malignant  induration  of  the 
whole  org^  show  but  little  uloeratiou  of  the  uiucous  mem- 
brane, which  is  usually  smooth  even  in  the  smalloHt  stomachs. 
The  submucosa  is  in  all  cases  thickened,  and  is  commonly 
thicker  towards  the  pyloric  end  than  at  the  fundus.  It  is, 
however,  noticeable  that  the  wall  of  the  flmallest  stomach  is 
only  about  one  eighth  of  an  inch  in  thickness,  whilst  in 
Aome  of  larger  Hize  it  is  as  much  as  half  au  inch.  Part  of 
this  increase  of  thickness  is  duu  to  hypertrophy  of  the 
muscular  coat,  which  to  the  naked  eye  shows  little  sign  of 
infiltration,  but  under  the  microscope  is  found  to  be  traversed 
by  numerous  septa,  in  some  of  which  epithelioid  colls  can  be 
disoemod.  The  serous  coat  is  also  somewhat  thickened  and 
opaque.  In  the  two  cases  (Nos.  80  and  31)  in  which  colloid 
degeneration  is  observed  under  the  microscope,  the  macro- 
Bcopical  characters  of  the  growth  are  such  as  we  have  pre- 
viously described  as  produced  by  this  change. 

Seven  of  the  patients  from  whom  these  specimens  were  taken 
were  males  and  two  were  females  ;  their  average  age  at  death 
did  not  materially  differ  from  the  average  in  all  cases  of 
carcinoma.  On  reference  to  the  table  it  may  be  seen  that 
in  Case  10  there  were  secondary  deposits  in  the  liver,  and  in 
each  of  six  others  available  for  this  investigation  secondary 
deposits  were  found  in  one  organ. 

Under  the  heading  of  chronic  induration  of  the  stomach 
some  authors  have  described  what  they  believe  to  be  a  con- 
dition dependent  on  chronic  inflammation  or  cirrhosis,  and 
not  arising  from  malignant  disease.  In  the  former  catalogue 
of  the  Museum  two  of  the  specimens  we  now  recognise  as 
carcinomatous  were  thus  described,  and  one  of  them  is  fully 
reported  in  the  thirteenth  volume  of  the  '  Transactions  of 
the  Pathological  Society  '  (p.  83).  For  our  own  part  we 
are  persuaded  that  this  condition  of  induration,  except  when 
due  to  traumatism,  should  be  invariably  ascribed  to  malignant 
growth,  though,  as  we  have  before  said,  it  may  require  very 
careful  examination  to  establish  the  fact. 

Sarcoma  of  the  stomach. — Of  this  very  rare  disease  we 
have  four  examples,  all  of  them  round-celled  sarcomata  with 
a  remarkable  uniformity  of  minute  structure  (Cases  45  to  48). 
The  mucous  membrane  in  the  sections  examined  was  but 
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slightly  affected  with  growth,  while  the  submucosa  was  greatly 
thickened  and  infiltrated  with  round  cells,  which  extended 
into  the  muscular  coat,  causing  a  very  complete  destruction 
of  its  proper  tissue.  The  serous  coat  was  thicker  than 
normal,  and  showed  an  increase  of  fibrous  tissue,  in  which 
were  seen  numerous  sarcomatous  cells.  In  contrasting  these 
specimens  with  examples  of  lymphadenoma  of  the  stomach, 
we  notice  in  them  that  the  cells  are  larger,  less  uniform  in 
size  and  shape,  and  that  there  is  a  much  greater  amount  of 
fibrous  tissue  in  the  submucosa.  Moreover,  in  lymphadeno- 
mata  the  muscular  and  serous  coats  are  free  from  infiltration. 
We  have  no  specimen  of  spindle-celled  sarcoma,  and,  as  we 
have  already  pointed  out,  the  preparation  described  as  such 
in  the  former  catalogue  we  have  included  amongst  the 
scirrhous  spheroidal  carcinomata  on  the  evidence  of  the 
secondary  deposit  found  in  an  enlarged  gland. 

In  accordance  with  the  histological  appearance  above 
described  we  find  that  the  mucous  membrane  in  these 
specimens  is  smoothly  stretched  over  the  growth,  and  that 
it  is  little  if  at  all  ulcerated  ;  that  the  growth  is  for  the  most 
part  in  the  submucosa,  which  in  some  cases  is  half  an  inch 
in  thickness,  and  that  the  muscular  coat  is  sometimes  so 
much  invaded  that  it  is  impossible  to  recognise  it  as  a  sepa- 
rate layer  in  a  section  through  the  wall  of  the  organ.  In 
this  last  respect  the  sarcomata  differ  from  diffuse  infiltrating 
carcinomata,  in  which  the  hypertrophied  muscular  coat 
often  contrasts  strongly  with  the  white  growth  in  the  sub- 
mucosa. In  three  of  the  cases  the  growth  produces  a  smooth 
thick  plaque,  the  edge  of  which  is  abrupt  and  clearly  defined 
from  the  adjacent  healthy  wall.  In  the  remaining  specimen 
a  smooth  globular  mass  about  the  size  of  a  pigeon's  egg 
projects  into  the  stomach  from  the  surface  of  such  a  plaque. 
As  shown  in  the  diagrams  in  Plate  I  we  notice  that,  as 
with  other  malignant  growths,  the  pylorus  is  most  commonly 
affected,  and  that  the  fundus  of  the  organ  escapes.  The 
most  distinguishing  fact  with  regard  to  localisation  is  that 
in  two  out  of  the  four  cases  of  sarcoma  (Cases  47  and  48) 
the  growth  extends  into  the  duodenum.  In  all  our  speci- 
mens of  carcinoma  involving  this  part  of  the  organ  the 
growth  is    sharply  limited   by   the   pyloric   ring.      In   our 
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experience  an  india-rubber  bottle  stomach  is  never  8arco> 
matous. 

Two  of  the  patients  from  whom  these  specimens  wore 
taken  wore  males  and  two  females,  and  their  ages  were  15, 
67, 18,  and  38,  respectively.  As  shown  in  the  table,  secondary 
deposits  of  growth  were  present  in  three  of  the  cases. 


Appendix. 

We  have  appended  a  short  history  of  the  cases  and  de- 
scription of  the  specimens  referred  to  in  the  above  paper. 

Cask  1. — JohnD — ,  set.  72,  under  Dr.  Bright.  Admitted 
for  phthisis  and  dyspepsia.  There  was  a  large  irregular 
ulcer  on  the  posterior  wall  of  the  stomach  near  the  pylorus. 
The  edge  of  the  ulcer  was  thickened,  and  infiltrated  with 
cylindrical  carcinoma.  There  were  secondary  deposits  in 
the  pleura,  peritoneum,  and  one  of  the  snprarenals.  New 
Catalogue,  No.  3698. 

Case  2. — A  specimen  of  a  stomach  showing  a  raised  and 
deeply  ulcerated  mass  of  new  growth  encircling  the  pylorus, 
and  extending  for  two  and  a  half  inches  into  the  body  of  the 
organ.  The  growth,  which  is  a  cylindrical  carcinoma,  is  be- 
set with  numerous  villous  processes,  and  projects  from  the 
serous  surface.     New  Catalogue,  No.  3702. 

Case  3. — A  spccimeu  of  a  somewhat  dilated  stomach,  the 
pyloric  end  of  which  is  narrowed  by  a  thick  deposit  of 
cylindrical  carcinoma,  which  extends  for  three  and  a  half 
inches  into  the  body  of  the  organ.  New  Catalogue, 
No.  3703. 

Case  4. —  Susan  V — ,  aet.  45,  under  Dr.  Bright.  Admitted 
for  vomiting.  She  was  ill  for  five  months.  There  is  an 
ulcer  two  inches  in  diameter  close  within  the  pylorus.  The 
edge  is  raised,  and  infiltrated  with  a  growth  of  cylindrical 
carcinoma.  The  pyloric  orifice  is  narrowed  and  is  sur- 
rounded by    several    enlarged    caseous    lymphatic    glands. 
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There  were    secondary  deposits   in  the  pleurae,  liver,   and 
spleen.     New  Catalogue,  No.  3704. 

Case  5. — Sarah  C — ,  set.  47,  under  Dr.  Fagge.  Admitted 
for  gastric  pain  and  vomiting,  with  a  well-defined  tumour  in 
the  abdomen.  She  was  ill  for  fourteen  months.  There  was 
a  deep  ulcer  on  the  posterior  wall  of  the  stomach  just  within 
the  pylorus.  The  wall  of  the  organ  around  was  thickened, 
and  infiltrated  by  a  growth  of  cylindrical  carcinoma.  The 
pyloric  orifice  was  narrowed.      New  Catalogue,  No.  3705. 

Case  6. — Job  S — ,,  ast.  38,  under  Dr.  Goodhart.  Admitted 
for  vomiting  and  tumour  in  the  umbilical  region.  He  was 
ill  for  twelve  months.  The  whole  stomach,  except  a  small 
portion  at  the  cardiac  end,  was  infiltrated  with  cylindrical 
carcinoma.  There  was  a  large  mass  of  growth  projecting 
into  the  organ  about  its  middle  third.  There  were  secon- 
dary deposits  in  the  skull,  sternum,  and  most  of  the  viscera. 
New  Catalogue,  No.  3701. 

Case  7. — Elizabeth  C — ,  aet.  56,  under  Dr.  Eees.  Admitted 
for  gastric  pain  and  occasional  haematemesis.  There  was  a 
mass  of  villous  growth  with  raised  everted  edges  upon  the 
lesser  curvature,  and  part  of  the  anterior  and  posterior  wall 
of  the  stomach.  The  liver  was  directly  invaded.  Histo- 
logically the  growth  is  a  cylindrical  carcinoma.  New  Cata- 
logue, No.  3697. 

Case  8. — Job  S — ,  set.  62,  under  Dr.  Habershon.  Ad- 
mitted for  gastric  symptoms.  On  the  lesser  curvature  and 
on  the  anterior  and  posterior  wall  of  the  stomach  there  was 
an  ulcerated  growth  reaching  from  the  oesophageal  opening 
to  within  two  and  a  half  inches  of  the  pylorus.  The  ulcera- 
tion has  exposed  a  portion  of  the  pancreas  to  which,  as  well 
as  to  the  liver,  the  stomach  was  bound  by  adhesions.  Histo- 
logically the  growth  is  a  carcinoma,  transitional  between 
cylindrical  and  spheroidal  carcinoma.  New  Catalogue,  No. 
3711. 

Case  9. — Helen  W — ,  set.  33,  under  Dr.  Rees.  Admitted 
for  vomiting.     She  was  ill  for  eighteen  months.     There  was 
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a  deep  nicer  upon  the  lesser  carvature  the  margin  of  which 
was  infiltrated  by  cylindrical  carcinoma.  There  were  secon- 
dary deposits  in  the  liver,  one  ovary,  and  lymphatic  glands. 
See  Insp.,  1858,  No.  140. 

Oasi  10. — Mr.  W — ,  a)t.  50,  suffered  for  some  months  with 
constant  vomiting  and  emaciation.  The  walls  of  the  stomach 
wore  throughout  infiltrated  with  a  diffuse  growth  of  cylin- 
drical carcinoma.  There  was  an  irregular  ulcer  upon  the 
lesser  curvature.  Secondary  deposits  in  the  lymphatic 
glands.     Now  Catalogue,  No.  3700. 

Case  1 1 . — Joseph  L — ,  set.  58,  under  Dr.  Wilks.  Admitted 
for  gastric  pain,  cough,  and  haemoptysis  of  four  months' 
duration.  There  was  a  rounded  mass  ot  growth  three  inches 
in  diameter  projecting  from  the  posterior  wall  of  the  stomach. 
The  surface  was  ulcerated,  had  a  gelatinous  appearance,  and 
in  structure  was  a  cylindrical  carcinoma  undergoing  colloid 
change.     New  Catalogue,  No.  3699. 

Case  12. — Martin  F — ,  set.  60,  under  Dr.  Gull.  Admitted 
for  vomiting  and  wasting.  He  was  ill  for  sixteen  months. 
Near  the  pylorus  there  was  a  small  ulcer,  the  raised  edges 
of  which  were  infiltrated  with  cylindrical  carcinoma.  There 
were  secondary  deposits  in  the  liver.  See  Insp.,  1856, 
No.  226. 

Case  13. — Elizabeth  R — ,  set.  65,  under  Dr.  Pavy.  Ad- 
mitted for  pain  after  food  and  vomiting,  from  which  she  had 
suffered  more  or  less  for  the  greater  part  of  her  life.  At 
the  autopsy  the  pyloric  orifice  was  found  to  be  obstructed, 
and  there  was  a  small  oval  ulcer  on  the  lesser  curvature  just 
within  the  pyloric  ring.  The  edges  of  the  ulcer  were 
sharply  defined,  and  the  surrounding  tissues  were  infiltrated 
with  spheroidal  carcinoma.     New  Catalogue,  No.  3677. 

Case  14. — Emma  P — ,  set.  34,  under  Dr.  Lever.  Admitted 
for  puerperal  pyaemia.  Just  within  the  pylorus  a  small  area 
of  the  mucous  membrane  presented  a  raised  polypoid  appear- 
ance without  any  ulceration.  The  submucous  tissue  was  in- 
filtrated with  spheroidal   carcinoma,  which   did  not  invade 
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the  muscular  coat.       There    were   no    secondary   deposits. 
New  Catalogue,  No.  3719. 

Case  15. — William  W — ,  who  died  from  ascites.  Upon 
the  posterior  wall  of  the  stomach  just  within  the  pylorus 
there  was  a  large  bossy  tumour  projecting  into  the  stomach, 
over  which  the  mucous  membrane  was  smoothly  stretched. 
In  the  central  part  of  the  mass  there  was  an  oval  ulcer. 
Histologically  the  growth  is  a  spheroidal  carcinoma.  New 
Catalogue,  No.  3721. 

Case  16 — .John  L — ,  set.  62,  under  Dr.  Barlow.  There 
was  a  raised  warty  growth  of  spheroidal  carcinoma  limited 
to  the  pyloric  end  of  the  stomach.  There  were  no  secondary 
deposits.     See  Inspection  Book,  vol.  xxxii,  p.  215. 

Case  17. — A  specimen  of  a  greatly  hypertrophied  and 
dilated  stomach,  the  pyloric  extremity  of  which  is  encircled 
and  narrowed  by  a  growth  of  colloid  spheroidal  carcinoma, 
which  extends  inwards  from  the  duodenum  for  two  and  a 
half  inches.      New  Catalogue,  No.  3723. 

Case  18. — John  T — ,  set.  67,  under  Dr.  Hughes.  Admitted 
for  gastric  pain,  and  a  tumour  in  the  region  of  the  stomach. 
He  had  had  dyspepsia  for  one  year.  There  was  a  circular 
mass  of  growth  extending  from  the  pyloric  ring  along  the 
greater  curvature  of  the  stomach.  The  surface  of  the  growth 
was  sloughy,  and  there  was  a  communication  between  it  and 
the  transverse  colon.  The  growth  was  a  spheroidal  carci- 
noma, and  had  produced  secondary  deposits  in  the  mesen- 
teric glands.  There  was  a  similar  growth  in  the  caecum. 
New  Catalogue,  No.  3727. 

Case  19. — Rachel  B — ,  set.  47,  under  Dr.  Habershon. 
Admitted  for  vomiting,  from  which  she  had  suffered  for  twelve 
months.  The  stomach  was  greatly  hypertrophied  and  dilated, 
and  its  pyloric  extremity  was  encircled  by  a  growth  which 
extended  from  the  duodenum  four  inches  into  the  body  of 
the  organ.  The  mucus  membrane  was  stretched  over  the 
mass,  the  margin  of  which  was  well  defined.     The  growth 
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was  situated  in  the  HubmucouB  tissue,  and  was  in  parts  half 
an  inoh  thick.  Histological  examination  of  the  adventitious 
material  sliowod  it  to  consist  of  well-formed  fibrous  tissue, 
while  in  the  periphery  of  an  adjacent  lymphatic  gland  there 
were  found  small  alveoli  filled  with  spheroidal  epithelioid 
cells.  There  were  no  other  secondary  deposits.  New  Cata* 
logue,  No.  3723a. 

Case  20. — A  specimen  of  a  stomach  showing  the  pyloric 
extremity  encircled  and  narrowed  by  a  growth  of  colloid 
spheroidal  carcinoma,  which  extends  from  the  duodenum  five 
inches  towards  the  fundus  of  the  organ.  There  were  secon- 
dary deposits  in  the  glands  of  the  less  curvature.  New 
Catalogue,  No.  3722. 

Case  21. — Mary  H — ,  a9t.  66,  under  Mr.  Hilton.  Admitted 
for  spontaceous  fracture  of  the  femur.  There  was  a  nodu- 
lated mass  of  spheroidal  carcinoma  in  the  mucous  membrane 
of  the  pyloric  half  of  the  stomach,  with  secondary  deposits  in 
the  liver,  lungs,  and  femur.  See  Inspection  Book,  1861, 
No.  97. 

Case  22.— Isabel  H— ,  mt.  39,  under  Dr.  Gull.  Admitted 
for  gastric  pain  and  vomiting.  She  was  ill  for  ten  months. 
The  stomach  was  found  to  be  firmly  adherent  at  its  pyloric 
end  to  the  abdominal  wall.  There  was  a  cicatrised  ulcer 
completely  encircling  the  organ  one  inch  within  the  pylorus. 
The  edge  of  the  ulcer  was  infiltrated  with  spheroidal  carci- 
noma. There  were  no  secondary  deposits.  New  Catalogue, 
No.  3676. 

Case  23.— Joseph  P — ,  89t.  67,  under  Dr.  Taylor.  Ad- 
mitted for  pain  after  food,  vomiting,  and  with  a  tumour  on 
the  right  side  of  the  abdomen.  He  was  ill  five  months. 
The  stomach  was  found  to  be  dilated,  and  there  was  a  large 
flat  mass  of  spheroidal  carcinoma  occupying  the  entire  cir- 
cumference of  the  organ,  and  extending  from  the  pylorus 
about  four  inches  towards  the  cardia.  The  mass  had  a 
well-defined  edge,  and  its  surface  was  in  parts  ulcerated. 
There  were  secondary  deposits  in  the  lymphatic  glands. 
New  Catalogue,  No.  3720. 
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Case  24, — Jonn  C — ;,  ast.  47,  under  Dr.  Barlow.  Admitted 
for  vomiting  and  an  abdominal  tumour.  He  was  ill  for  ten 
weeks.  There  was  an  infiltrating  growth  involving  the  lesser 
curvature  of  the  stomach  along  its  whole  length,  and  ex- 
tending along  both  surfaces  of  the  organ  almost  as  far 
as  the  greater  curvature.  Histologically  the  growth  is  a 
spheroidal  carcinoma  undergoing  colloid  change.  There 
were  secondary  deposits  in  the  lymphatic  glands  and  the 
peritoneum ;  and  there  was  a  malignant  stricture  of  the 
rectum.      New  Catalogue,  No.  3710. 

Case  25. — James  S — ,  ast.  49,  under  Dr.  Wilks.  Admitted 
for  hasmatemesis  and  gastric  pain.  There  was  a  growth  of 
spheroidal  carcinoma  encircling  the  pyloric  extremity  of  the 
stomach.  The  gastric  veins  along  the  lesser  curvature  were 
distended  by  cancerous  thrombus,  which  had  spread  into 
the  portal  vein,  and  thus  produced  secondary  deposits  in  the 
liver.      New  Catalogue,  No.  3724. 

Case  26. — Elizabeth  P — ,  set.  81,  under  Mr.  Davies-Colley. 
Admitted  for  a  strangulated  femoral  hernia,  from  which  she 
died.  There  was  no  previous  history  of  any  disease  of  the 
stomach.  There  was  a  slightly  raised  ulcerated  growth  ex- 
tending from  within  the  pyloric  ring  along  the  lesser  curva- 
ture for  a  distance  of  five  inches,  and  affecting  both  walls  of 
the  organ  so  as  nearly  to  reach  the  greater  curvature.  The 
surface  presented  numerous  gelatinous-looking  nodules,  and 
histologically  the  growth  was  a  colloid  spheroidal  carcinoma. 
New  Catalogue,  No.  3712. 

Case  27. — Philip  S — ,  set.  45,  under  Dr.  Wilks.  Admitted 
for  anorexia  and  vomiting.  He  died  suddenly  from  gastric 
haemorrhage.  An  ulcerated  growth  was  found  in  the  stomach 
upon  the  lesser  curvature.  In  the  sloughing  base  of  the 
ulcer,  the  splenic  artery  was  discovered  opened  by  ulceration. 
The  growth  was  a  spheroidal  carcinoma.  New  Catalogue, 
No.  3725. 

Case  28. — Mary  C — ,  set.  33,  under  Dr.  Eees.  Admitted 
for  gastric  rain  and  vomiting  with  haematemesis.  She  was 
ill  for  two  years.      There  was  a  diffuse  infiltrating  growth  of 
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spheroidal  carcinoma  oocnpying  the  middle  third  of  the 
stomach.  'J^horo  was  secondary  doposits  in  the  peritoneum 
and  in  the  ovaries.      Inspection  Book,  1886,  No.  187. 

Cask  29. — A  man,  set.  circa  53.  Ho  was  a  drunkard,  and 
suffered  from  votniting  and  dysphagia.  The  cavity  of  the 
stomacli  was  oxtromoly  contracted,  and  its  coats  much  thick- 
ened. The  submncouH  tissue  was  infiltrated  with  a  growth  of 
spheroidal  carcinoma.     Old  Catalogue,  No.  1794. 

Case  30.— William  C— ,  aot.  57,  under  Dr.  Bright.  Ad- 
mitted for  nausea  and  pain  in  the  epigastrium.  He  was  ill 
for  five  months.  The  stomach  was  somewhat  contracted,  and 
thickened  throughout  by  a  gelatinous  deposit  of  spheroidal 
carcinoma  with  much  colloid  change.  Secondary  deposits  in 
the  liver.     New  Catalogue,  No  3714. 

Casb  31. — Elizabeth  T — ,  sat.  37.  Admitted  for  pain  after 
food  with  emaciation.  She  was  ill  for  five  months.  The 
stomach  was  somewhat  contracted,  and  its  walls  universally 
thickened  by  a  deposit  of  colloid  spheroidal  carcinoma, 
chiefly  in  the  submucosa.      New  Catalogue,  No.  3715. 

Cask  82. — Joshua  B — ,  aet.  71,  under  Dr.  Habershon. 
Admitted  for  gastralgia.  He  was  ill  for  six  months,  and  at 
no  time  did  hesuffer  from  vomiting.  The  stomach  measured 
%\  inches  along  its  greater  curvature,  and  2^  inches  trans- 
versely. The  walls  were  thickened  throughout,  partly  by  a 
deposit  of  spheroidal  carcinoma  chiefly  in  the  submucosa,  and 
partly  by  muscular  hypertrophy.  There  were  secondary 
deposits  in  the  gastric  glands  and  in  the  peritoneum.  New 
Catalogue,  No.  3716. 

Case  33. — Joseph  R — ,  set.  37,  under  Dr  Pye-Smith. 
Admitted  for  vomiting  and  ascites,  and  a  recent  attack  of 
hsomatemesis.  Th(>  stomach  measured  eight  inches  along  its 
greatest  curvature,  and  two  and  a  half  inches  transversely  at 
its  widest  part.  The  wall  was  universally  thickened,  and  the 
mucous  membrane  slightly  ulcerated.  All  the  coats  of  the 
organ  were  infiltrated  by  spheroidal  carcinoma.     There  were 
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WKomSaanf  depoais  in  tibe  omadmmL.     Kew  Catalogue,  Ho. 
3717. 

Camm  34. — ^A  male,  set.  77,  who  taSered  from  gasbne  pain, 
Toniftii^  and  cmadatioD,  A  tmndiir  was  £dt  mne  montha 
1ie£ore  deatih.  The  sbmiadk  im^jiiumd  aeren  indiea  akng  ite 
gieat^  cuftatane,  and  tvo  inches  toansfetaely  at  its  widest 
psrt.  The  waOs  woe  tiuee  ei^kthB  of  an  incli  thick,  and 
timvwasadepositintihesBbanieosAof  splftomdal  carcinoma, 
wId^  extended  also  into  tlie  other  coe^s.  There  were 
seeoodarf  d^mnts  in  tbe  tympliatic  ^ands.  New  GataJogne 
Ho,  S718, 

Cabe  35.— Macj  F— ,  seL  44,  rtaSer  Dr.  Bees.  Admitted 
for  ascites  with  no  sjmpfawns  ot  disease  of  tlie  stomach.  The 
stomacli  was  somewhat  contracted  suid  its  walls  thickened 
tihrooghont,  espedallj  towards  tiie  p}rloms.  The  mncoos 
membrane  was  not  nkerated.  Under  the  microscope  there 
was  an  excess  of  fibroid  material  in  tlie  snbmncosa  with  no 
dear  eridence  of  growth,  bot  in  an  enlarged  adjacent  lym- 
phatic  gland  there  was  a  deposit  of  splieroidal  carcinoma. 
Hew  Catalogue,  Ho.  3718a,  and  '  Trans.  Patb.  See.,'  toL  13, 
p.  83. 

Case  36, — A  specimen  of  a  stomacb  sbowing  a  rounded 
nicer  occupying  tbe  oesophageal  half  ot  the  lesser  curvature. 
The  ulcer  has  a  sloping  marg^,  and  its  base  presents  a  re- 
ticulated appearance.  The  tbickened  wall  of  the  stomacb  is 
infiltrated  witb  a  growth  of  spheroidal  carcinoma  undergoing 
cofloid  degeneration.     Hew  Catalogue,  Ho.  3709. 

Cask  37. — Henry  H — ,  set,  47,  under  Dr.  Goodhart.  Ad- 
mitted for  epigastric  pain,  and  a  tumonr  in  tbe  left  bypo- 
cbondriac  region,  witb  occasional  bsematemesis.  He  was  ill 
for  fire  months.  There  was  a  limited  growth  of  medullary 
spheroidal  carcinoma  surrounding  the  cesophageal  opening  of 
tbe  stomacb  and  extending  along  tbe  lesser  curvature. 
There  were  secondary  deposits  in  tbe  peritoneum,  pleurae, 
lungs  and  mediastinal  glands.  Inspection  Book,  1890, 
Ho.  189, 
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Book,  1861,  No.  M4. 


Case  89.— A  ■pori«wa  of  %  wtwooii  akovi^  tko 
m^brmne  comiB^  tko  cardia  Mid  fuidai  of  tlw 
be  hyperlropiued  and  markedly  ragoee,  wkOe  tlMsa: 
tiaeae  is  infiltrated  witk  a  growtk  of  lyWiniiUI 
New  Gaftafegae,  No.  370$. 

Cass  40.— Rickard  W— ,  sH.  48,  under  Mr.  Bnraat. 
Admitted  for  drspkagia  of  foar  laoiitks*  daratko.  The 
■loiaek  was  attacked  to  tka  abdossinal  wall  as  a  prdiBaiBaiy 
atop  to  ike  operation  of  gastroatossj,  bat  as  tke  patiaat 
afterwards  able  to  swaUow  food  more  easily,  tke  ocigaa 
not  opened.  Tkere  was  a  sasaU  gruwik  eaetidiBg  tka 
ceaopkageal  orifice  of  tke  stnmark,  and  iaradinir  tke  laal  iack 
of  tke  gaUet.  Histological^  it  is  a  spkeroidal 
New  Ostalogae,  No.  3706. 


Casb  41. — A  specim^t  of  a  atowxck  skewing  tke  ceso* 
pkageal  orifice  surrounded  and  somewkat  obstructed  by  aa 
irregolar  mass  of  gn>wtk.  Tke  edges  of  the  growtk  are 
tkick,  and  tke  central  portion  is  deeply  nlcerated.  Histo- 
logically  it  is  a  spheroidal  carcinoma.  New  Oatalogaa^ 
No.  8707. 

Casb  42. — A  specimen  of  spheroidal  carcinoma  of  the 
cardiac  end  of  the  cesophagns,  which  ejctends  for  a  short 
distance  into  the  stomach.  There  is  deep  ulceration » which 
communicates  with  the  right  lung.  No  clinical  acconnt 
preserved.     New  Catalogue,  No.  3597. 

Casb  43. — Eleanor  M— ,  »t.  82,  under  Dr.  Barlow.  Ad- 
mitted for  vomiting  and  aniemia.  There  had  been  a  pro- 
minent abdominal  tumour  '*  for  a  long  time."  The  wall  of 
the  stomach  was  in  large  part  destroyed  and  replaced  by  a 
mass  of  colloid  growth,  which  freely  invaded  the  abdominal 
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wall  and  the  neighbouring  viscera.  There  was  a  large 
secondary  deposit  in  the  liver.  Histologically  the  growth 
was  a  spheroidal  carcinoma  with  scanty  stroma  and  colloid 
change.     New  Catalogue,  No.  3713. 

Case  44. — Maria  C — ,  88t.  45,  under  Mr.  Bryant.  Admitted 
for  syphilitic  stricture  of  the  rectum.  She  had  suffered  for 
three  months  from  gastric  pain  and  jaundice.  There  was  a 
large  ulcer  on  the  lesser  curvature  of  the  stomach,  and  the 
wall  of  the  organ  throughout  was  thickened  by  a  deposit  of 
colloid  spheroidal  carcinoma.  There  were  secondary  deposits 
in  the  mesentery,  omentum,  and  liver.  See  Inspection 
Book,  1888,  No.  135. 

Case  45. — Louisa  B — ,  ast.  38,  under  Dr.  Goodhart. 
Admitted  for  vomiting,  diarrhoea,  and  distension  of  the  abdo- 
men. She  was  ill  for  six  weeks.  There  was  a  globular  mass 
of  round-celled  sarcoma  about  the  size  of  a  pigeon's  egg, 
projecting  upon  the  posterior  wall  of  the  stomach  near  the 
pylorus.  Around  the  mass  the  walls  of  the  organ  were 
thickened  by  extension  of  the  growth,  the  thickening  being 
separated  by  a  well-defined  margin  from  the  healthy  parts 
beyond.  There  were  numerous  peritoneal  adhesions  but  no 
secondary  deposits.      New  Catalogue,  No.  3731. 

Case  46. — Thomas  S — ,  set.  67,  under  Dr.  Barlow.  Ad- 
mitted for  symptoms  of  malignant  disease  of  the  stomach. 
The  lesser  curvature  of  the  stomach  throughout  its  length 
was  occupied  by  a  mass  of  growth,  which  appeared  as  a 
thick  plaque  towards  the  pyloric  end.  Histologically  it  was 
a  round-celled  sarcoma,  and  had  produced  secondary  deposits 
in  the  peritoneum,  and  the  right  supra-renal  capsule.  The 
original  growth  involved  the  pancreas  and  the  neighbouring 
lymphatic  glands.      New  Catalogue,  No.  3730. 

Case  47. — Elizabeth  S — ,  aet.  18,  under  Dr.  Addison.  Ad- 
mitted for  frequent  vomiting  and  a  tumour  in  the  abdomen. 
She  was  ill  for  five  months.  The  stomach  was  considerably 
dilated,  and  showed  a  flat  mass  of  growth  occupying  its 
pyloric  half  and  extending  for  a  short  distance  into  the  duo- 
denum.     Towards  the   oesophageal   orifice   the   end   of  the 
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growth  was  abrupt,  whilst  in  the  daodenam  the  limit  in  ill- 
defiued.  The  subinucouB  und  mnaoalar  coats  of  the  organ 
wure  replaced  by  a  growth  of  roand-celled  sarcoma.  There 
were  secondary  deposits  in  the  gastric  and  Inmbar  glands 
and  in  both  ovaries.     Now  Catalogue,  No.  3732. 

Case  48.— Frederick  W— ,  aet.  15,  under  Dr.  Gull.  Ad- 
mitted for  an  abdominal  tumour  and  jaundice.  There  was 
an  infiltrating  growth  of  round-celled  sarcoma  occupying  the 
pyloric  half  of  the  stomach  and  extending  about  an  inch 
into  the  duodenum.  The  mucous  membrane  covoring  the 
g^wth  was  mostly  smooth,  though  in  parts  ulcerated. 
There  were  secondary  deposits  in  the  mesenteric  glands  and 
in  one  of  the  kidneys.     New  Catalogue,  No.  8733. 

Cask  49. — Isabella  D — ,  89t.  65,  under  Dr.  Addison  for 
cirrhosis  of  the  liver.  There  were  no  gastric  symptoms.  At 
the  autopsy  large  masses  of  soft  shaggy  growth  were  found 
projecting  into  the  cavity  of  the  stomach.  They  were 
attached  along  the  greater  curvature  and  anterior  wall  of 
the  organ.  Except  at  the  point  of  attachment  the  coats  of 
the  organ  are  normal,  and  under  the  microscope  there  was 
no  evidence  of  growth.     New  Catalogue,  No.  3694. 

Case  50. — A  man,  est.  40,  who  suffered  from  ansemia  for 
eleven  mouths.  'No  history  of  vomiting  or  haemorrhage. 
There  was  a  cauliflower-like  mass  of  growth  projecting  from 
the  posterior  wall  of  the  stomach.  No  evidence  of  malignancy. 
New  Catalogue,  No.  8695. 

Case  51.— Sarah  R— ,  aet.  22,  under  Dr.  Wilks.  Ad- 
mitted  for  vomiting,  having  three  months  previously 
swallowed  some  Burnett's  Disinfecting  Fluid.  She  died  from 
pneumonia  and  peritonitis,  and  at  the  autopsy  the  stomach 
was  found  to  bo  much  contracted,  measuring  only  five  inches 
along  its  greater  curvature.  The  mucous  membrane  was 
ulcerated,  and  the  wall  perforated  in  two  plaoes.  New 
Catalogue,  No.  3641. 

Case  52. — Thomas  F— -,  set.  84,  under  Dr.  Habershon. 
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Admitted  for  regurgitation  of  food  and  emaciation.  He  was 
ill  eight  months.  No  history  of  irritant  poisoning.  The 
stomach  was  so  contracted  as  barely  to  hold  an  ounce  of 
fluid.  The  walls  were  half  an  inch  thick,  and  there  were 
cicatrices  upon  the  mucous  membrane.  There  were  no 
secondary  deposits,  and  the  thickened  wall  showed  no  evi- 
dence of  malignant  growth.      New  Catalogue,  No.  3651. 

Case  53. — Charles  C — ,  set.  34,  under  Dr.  Pavy.  Ad- 
mitted for  hsematemesis  and  dysphagia  of  ten  weeks^  dura- 
tion. Duodenostomy  was  performed.  After  his  death  it 
appeared  at  the  inquest  probable  that  he  had  attempted  to 
commit  suicide  by  taking  poison  three  months  previously. 
At  the  autopsy  the  pylorus  was  extremely  small,  and  the 
inner  surface  of  the  stomach  along  the  lesser  curvature  was 
marked  by  scars.  The  lower  end  of  the  oesophagus  was 
slightly  contracted.      New  Catalogue,  No.  3650. 

Case  54. — Henry  Gr — ,  aet.  43,  under  Dr.  Hale  White. 
Admitted  for  vomiting  and  dilatation  of  the  stomach,  follow- 
ing upon  corrosive  poisoning  by  spirits  of  salts  seven  weeks 
before  admission.  Gastrostomy  was  performed,  and  he  was 
fed  by  means  of  a  catheter  passed  into  the  duodenum.  He 
died  six  days  later,  and  at  the  autopsy  the  pylorus  was  found 
to  be  narrowed,  and  the  walls  of  the  stomach  hypertrophied. 
There  was  no  ulceration  or  scarring  of  the  mucous  membrane. 
New  Catalogue,  No.  3640,  and  the  '  Transactions '  of  the 
Clinical  Society  for  1891. 

Case  55. — Jane  L — ,  aet.  32,  under  Dr.  Hale  White. 
Admitted  for  vomiting  of  several  years'  duration.  There 
was  obvious  dilatation  of  the  stomach.  There  were  two  non- 
malignant  ulcers,  one  at  the  pylorus  and  the  other  about  the 
middle  of  the  lesser  curvature.  The  contraction  of  the  in- 
durated wall  in  the  neighbourhood  of  the  ulcers  had  given 
rise  to  the  narrowing  of  the  pylorus  and  the  hour-glass  con- 
dition of  the  stomach.  The  pyloric  pouch  held  ninety  ounces 
and  the  oesophageal  forty  ounces  of  fluid.  See  Inspection 
Book,  1891,  No.  301. 

Case  56. — Mary  W — ,  ast.  22,  under  Dr.  Addison.     Ad- 
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xnitted  for  gantrio  pain  and  vomiting  of  three  years'  dnra- 
tion.  A  tamour  was  folt  in  the  right  hypochondriac  region. 
At  the  autopsy  the  stomach  was  fonnd  to  be  much  dilated, 
and  there  was  a  stricture  of  the  pyloms  two  inches  in  length. 
In  the  middle  of  the  constriction  was  a  deep  ulcer  with 
smooth  base  and  shelving  edges.  Histologically  there  is  no 
evidence  of  malignant  growth.     New  Catalogae,  No.  3662. 

Gasi  57. — A  specimen  of  the  pyloric  end  of  a  stomach 
showing  just  within  the  pylorus  two  or  three  small  deep 
nlcers.  The  wall  of  the  organ  in  the  neighbourhood  of  the 
nloers  is  much  thickened,  and  the  pyloric  orifice  narrowed. 
Under  the  microscope  iihere  was  no  sign  of  malignant 
growth. 


DESCEIPTION   OF   PLATES    I,  II,  III,  and  IY, 

Illustrating  Drs.  Perry  and  Shaw's  paper  on  Malignant 
Disease  of  the  Stomach. 


PlATB  I. 

Villous  tumours.  Cases  2  and  7,  malignant ;  Cases  49  and  50,  non-malignant. 
Sarcomata,  Cases  45 — 48. 


PlATB   II. 
Cylindrical  carcinomata,  Cases  1—11. 

PliATES  III  AND   IV. 

Spheroidal  carcinomata.  Cases  13 — 42. 

The  extent  of  the  growths  on  the  anterior  wall  is  shown  by  lines  drawn 
downwards  to  the  left,  on  the  posterior  wall  by  lines  drawn  downwards  to  the 
right. 
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A    CASE    OF    PEMPHIGUS    AFFECTING 
THE  CONJUNCTIVA. 


Bt  w.  a.  bbailey. 


Thi  subject  of  this  rare  affection,  T.  A — ,  a  gentleman  of 
Gorman  extraction,  ast.  64,  came  from  the  New  England 
district  of  the  United  States  in  June,  1890.  He  was  gene- 
ralij  healthy  and  of  spare  active  temperament.  Thoogh 
the  conjunctival  affection  was  the  one  for  which  ho  sought 
immediate  relief,  the  soft  palate,  pharynx,  larynx,  nasal 
xnacous  membrane,  and  skin  were  then  or  had  been  recently 
involved. 

He  is  inclined  to  attribute  his  pemphigus  to  the  eating 
of  raw  apples  in  1881,  and  he  says  that  on  two  occasions 
after  doing  this  he  lost  all  power  of  moving  his  limbs. 

In  the  autumn  of  1883  his  throat  first  became  affected,  and 
in  January,  1884,  his  left  nostril  bled  for  some  time,  a  thing 
which  has  continued  ever  since  at  occasional  intervals. 
His  eyes  have  been  affected  for  six  years,  but  did  not 
trouble  him  much  till  September,  1889,  when  the  inversion 
of  the  lids  and  consequent  trichiasis  became  a  constant 
cause  of  irritation.  This  ocular  condition  is  clearly  due  to 
a  shrinking  of  the  conjunctival  pouch,  especially  the  lower, 
the  mucous  membrane  of  which  when  put  on  the  stretch  by 
gently  pulling  down  the  lower  lid,  has  the  appearance  of  a 
series  of  ridges  with  short  intervening  hollows,  extending 
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from  tlie  inner  aspect  of  tlie  lids  to  the  globe.  These 
ridges  are  most  marked  opposite  the  region  of  the  inverted 
eyelashes,  i.  e.  at  the  centre  of  each  lower  lid  and  towards 
the  outer  side  of  the  left  upper  lid.  When  first  seen,  a 
bleb,  the  size  of  a  large  shot,  was  visible  on  the  conjunc- 
tiva of  the  left  upper  lid,  just  outside  its  centre,  not  very  far 
from  its  free  margin. 

The  back  of  the  pharynx  is  dry  and  yellowish  brown  in 
colour.  There  are  about  a  dozen  small  blebs  on  the  poste- 
rior part  of  the  roof  of  the  mouth.  His  nose  troubles  him, 
as  it  has  done  ever  since  it  first  bled,  by  a  constant  free  dis- 
charge of  mucus. 

Exertion  quickly  brings  out  pemphigus  vesicles  on  his 
soft  palate,  but  his  symptoms  occur  far  more  commonly  in 
distinct  relation  to  his  diet.  Raw  fruit  brings  on  pemphigus 
of  the  skin  and  other  parts  at  once.  Acid  fruit  generally 
is  a  poison,  he  says.  A  single  strawberry  or  cherry  is  suflB.- 
cient  to  bring  out  blebs  within  a  few  hours.  Nuts  or  almonds 
will  serve  him  in  the  same  way,  as  will  cheese.  Most 
articles  of  diet  have  been  forbidden  him  by  different 
authorities  or  by  his  own  experience.  He  lives  mainly  on 
soup,  soft-boiled  eggs,  milk,  rice,  poultry,  and  white  fish. 
Claret  and  light  Rhine  wines  agree. 

In  1886,  Royat  water,  internally  and  in  compresses,  gave 
relief  from  the  skin  symptoms  in  a  few  hours ;  but  its 
application  by  gargle  or  spray  benefited  neither  throat  nor 
nose. 

Since  then  arsenic,  in  the  form  of  mixture  or  pills,  has 
generally  benefited  his  skin,  but  lately  it  has  caused  him 
griping  pains,  and  he  will  take  it  no  more. 

Extremely  few  cases  have  been  recorded  where  pemphigus 
blebs  have  actually  been  seen  on  the  conjunctiva.  But 
some  dozen  have  been  published  in  which,  together  with 
pemphigus  of  the  skin  or  mucous  membranes,  past  or  present, 
the  conjunctival  sacs  have  been  shrunken.  It  seems  reason- 
able to  suppose  that  such  are  genuine  cases  of  conjunctival 
pemphigus,  and  that  previously  existing  blebs  have  been  the 
cause  of  the  shrinking. 

But  at  least  as  many  cases  have  been  recorded  in  which 
the  shrinking  of  the  sac  is  the  only  symptom  observed,  and 
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it  is  a  qaestion  wbothor  sooh  can  be  associated  with 
pemphigus. 

Stellwag  and  von  Graefe,  who  first  described  this  con- 
dition, thought  that  it  was  an  independent  affection,  and 
the  latter  applied  to  it  the  term  "  Essential  shrinking  of  the 
conjunctiva,''  since  it  appeared  to  be  unconnected  with  any 
other  morbid  condition,  either  local  or  general. 

Von  Oraofe  appears  to  have  excluded,  to  his  own  satisfac- 
tion, trachoma,  which  is  the  disease  that  would  naturally 
occur  to  anyone  in  connection  with  atrophy  of  the  conjunc- 
tiva and  trichiasis.  But  two  cases  have  been  met  with  in 
our  out-patients,  one  four  years,  and  the  other  two  years 
ago,  where  almost  obliterated  conjunctival  sacs  and  pannns 
were  associated  with  cicatricial  scarring  on  the  inner  aspect 
of  the  upper  lids,  and  trichiasis.  In  both  of  these  there  was  a 
history  strongly  suggestive  of  granular  lids  of  long  standing. 
But  further  observations  are  required  as  to  the  influence  of 
trachoma  and  other  morbid  conditions,  such  as  syphilis,  in 
inducing  atrophy  of  the  conjunctiva. 


ON  MALIGNANT  ENDOCARDITIS. 

WITH   CASES. 


Bt  PEEDEEICK  TAYLOE,  M.D. 


I  THINK  it  will  be  allowed  that  malignant  or  ulcerative 
endocarditis  is  still  a  subject  of  considerable  interest,  even 
though  it  has  been  made  much  more  familiar  of  late  years  by 
the  publication  of  many  cases,  and  by  the  writings  of  dif- 
ferent authors  upon  it.  In  February  of  last  year  I  read 
before  the  South  London  District  of  the  Metropolitan 
Counties  Branch  of  the  British  Medical  Association  a  short 
paper  dealing  with  this  disease ;  and  much  of  that  article 
I  have  incorporated  in  the  present  communication.  But  I 
have  in  the  present  paper  added  a  considerable  number  of 
cases  hitherto  unpublished,  of  which  some  were  under  my 
own  care,  and  are  recorded  in  rather  full  detail ;  while  others 
I  am  permitted  to  publish  by  my  colleagues,  and  these  are 
generally  only  briefly  reported. 

It  is  with  some  hesitation  that  I  venture  to  put  these 
cases  before  readers  without  the  full  bacteriological  details, 
which  are  now  so  often  required  in  the  records  of  cases  of 
this  class  ;  but  my  apology  must  be  that  several  of  them 
occurred  in  the  pre-bacillary  days,  and  the  majority  before 
our  own  bacteriological  laboratory,  presided  over  by  Dr. 
Washbourn,  was  established.     To  a  clinical  teacher  also  it 
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may  be  perhaps  permitted  to  urge  that  the  time  has  not  yet 
come  for  laying  aside  entirely  the  familiar  methods  of 
clinical  diagnosis,  and  for  relying  solely  upon  examination 
with  the  microscope  and  cultivation  in  nutrient  media,  but 
that  differences  between  the  pathological  results  of  different 
infections  may  still  be  sought  for  and  noted  as  a  means  to 
their  recognition. 

The  disease  we  are  now  considering  may  be  in  a  general 
way  defined  as  a  febrile  process  resulting  from  recent,  often 
ulcerative,  lesions  of  the  endocardium,  accompanied  in  many 
instances  by  evidences  of  embolic  obstruction  of  vessels  in 
various  parts  of  the  body.  Illustrations  of  this  will  be  found 
in  most  of  the  cases  appended.  I  may  shortly  summarise 
one  or  two. 

On  July  19th,  1890,  a  little  girl,  set.  11  (Case  3),  was  ad- 
mitted under  my  care  into  Guy's  Hospital,  and  she  was  sub- 
sequently, by  the  arrangements  of  our  clinical  wards,  under 
Dr.  Pye-Smith  and  Dr.  Goodhart.  She  became  progres- 
sively worse,  and  died  on  January  21st,  1891,  six  calendar 
months  and  two  days  after  her  admission.  During  the 
whole  of  that  time,  except  the  last  six  days  of  her  life,  she 
was  uniformly  and  consistently  febrile,  the  temperature 
being  between  98°  and  100°  in  the  morning,  and  between 
100°  and  103°  in  the  evening.  On  admission  she  was  pallid, 
and  she  had  a  soft  murmur  of  mitral  regurgitation.  These 
continued  throughout  her  illness,  and  other  indications  of 
her  disease  appeared  as  time  went  on,  namely,  occasional 
rigors,  early  optic  neuritis,  and  enlargement  of  the  spleen. 

Post  mortem  the  chordae  tendinese  of  the  mitral  valve 
were  ruptured,  the  free  ends  were  curled  up,  and  the  inner 
surface  of  the  left  auricle  was  covered  with  large  fungating 
granulations.  There  were  numerous  infarcts  in  the  kidneys 
and  in  the  spleen  ;  the  latter  organ  was  much  enlarged ; 
and  there  were  old  haamorrhages  on  the  surface  of  the  brain. 
Micrococci  were  found  in  the  cardiac  vegetations  by  Dr. 
Pitt  and  Dr.  Washbourn. 

In  Case  1,  G.  J.  G — ,  a  boy  set.  14,  was  admitted  anaemic, 
febrile,  with  an  enlarged  spleen,  cutaneous  haemorrhages, 
albuminuria,  and  a  mitral  murmur.  Subsequently  the 
pulses  in  the  left  radial,  femoral,  and  tibial  arteries  became 
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feeble  or  lost ;  he  had  doable  optio  neuritis,  slight  hemi- 
plegia, and  paralyHJs  of  cranial  nerves;  and  he  died  two 
months  after  admission.  The  inspection  showed  thickening 
of  the  mitral  valve,  with  granulations  and  rapture  of  its 
chordaQ,  infarctH  in  the  spleen  and  kidneys,  and  a  large 
embolus  iu  one  popliteal  artery. 

'  Thus  in  each  of  these  cases,  and  in  those  which  are 
appended,  the  three  important  features  of  the  developed 
disease  were  present,  namely,  (1)  valvular  disease  as  shown 
by  t}io  murmur ;  (2)  continued  pyrexia ;  and  («3)  embolic 
accidents  in  various  parts  of  the  body,  with  the  results  of 
the  same. 

I  propose  now  to  make  some  remarks  on  the  disease, 
illustrating  them  where  possible  by  the  cases  recorded. 

NOMENCLATUBB. 

It  is  easy  to  find  fault  with  a  name,  and  the  present 
complaint  has  not  escaped  the  lot  of  other  pathological  and 
clinical  disorders.  It  has  been  called  ulcerative  endocar- 
ditia,  diphtheritic  endocarditis,  infective  endocarditis,  septic 
endocarditis, /ungating  endocarditis,  malignant  endocarditis; 
and  it  is  contrasted  in  reference  to  each  of  these  names  with 
a  "  simple  endocarditis.''  It  is  clear  that  some  of  these 
names  are  unsuitable.  Diphtheritic  is  one  of  these.  The 
disease  has  no  special  relation  to  diphtheria  as  we  under- 
stand the  term  in  England  ;  there  is  no  formation  of  a  true 
membrane,  and  though  organisms  are  found  in  the  affected 
endocardium,  they  are  not  as  a  rule,  though  they  may  be 
exceptionally,  those  which  are  most  distinctive  of  diphtheria. 
Fungating  and  ulcerative  are  both  defective  in  being  terms 
which  apply  only  to  the  changes  in  the  valve,  and  which  do 
not  carry  with  them  an  indication  of  the  remote  effects 
which  follow  in  various  parts  of  the  body.  Septic  and 
infective  are  much  more  satisfactory,  since  they  do  really 
imply  the  share  which  sepsis  or  some  process  of  infection 
has  in  the  production  of  the  results.  It  seems  to  me  that 
infective  is  the  better,  since  the  term  septic  endocarditis, 
judging  by  analogy  (e.  g.  septic  pneumonia),  rather  suggests 
an  endocarditis  produced   as  a  result  of   poisoning,  while 
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infective  endocarditis  seems  to  mean  an  endocarditis  which 
itself  brings  about  infection  in  other  parts^  and  that  is 
really  the  idea  the  name  should  convey.  Advocates  of 
septic  might  perhaps  urge  that  septic  things  do,  as  a  fact, 
produce  sepsis  elsewhere,  and  that  granted  an  endocarditis 
was  due  to  sepsis,  other  sepses  must  be  ultimately  the  result. 

Malignant  endocarditis  is,  however,  the  term  which  has 
been  most  extensively  adopted ;  but  I  feel  it  is  not  entirely 
good.  In  the  case  of  tumours,  malignant  means  persistent 
and  rapid  growth,  recurrence  after  removal,  reappearance  in 
other  parts  of  the  body,  and  fatal  tendency.  In  respect  of 
only  two  of  these  characteristics  is  endocarditis  malignant ; 
it  persists  unaffected  by  treatment,  and  it  has  a  fatal  ten- 
dency. But  nobody  can  remove  it  with  the  knife,  and  in 
respect  of  reappearance  the  endocarditis  cannot  develop  in 
remote  organs.  It  can  only  repeat  itself  within  the  limits 
of  the  endocardial  surface.  It  is  the  micro-organisms  which 
are  malignant.  Nor  is  the  name  distinctive  as  regards  its 
fatal  tendency ;  for  endocarditis,  simply  chronic  and  con- 
strictive as  regards  orifices,  has  an  undoubtedly  fatal 
tendency  and  serious  remote  effects — witness  ordinary 
mitral  stenosis,  with  pulmonary  congestion,  dropsy,  and 
albuminuria, —  and  nobody  would  put  these  cases  in  the 
same  category. 

These  considerations  almost  naturally  suggest  the  ques» 
tion  whether  simple  acute  endocarditis — for  instance,  that 
of  rheumatism  or  chorea  is  not  itself  the  result  of  a  micro- 
organism. Dr.  Osier,  in  1885,  seemed  to  regard  this  view 
as  a  necessary  outcome  of  the  observations  and  researches 
at  that  time  known,  though,  he  says,  "  not  perhaps  com- 
pletely demonstrated."  The  idea  has  been  followed  up  by 
others  since,  but  I  believe  it  still  remains  an  open  question. 

Pathology. 

Whatever  uncertainty  or  improbability  there  may  be  as  to 
the  bacterial  origin  of  acute  endocarditis  in  general,  there  is 
now  none  with  regard  to  the  malignant  forms.  Some  time  ago 
this  condition  of  sepsis,  the  pyrexia,  and  other  constitutional 
disturbances  was  more  or  less  a  mystery.       It  was  attri- 
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onted  to  the  carriage  in  tbe  blood  of  minute  particles 
from  the  ulcerated  surface  of  the  diseased  valves,  and  it  was 
compared  with  pytcmia  from  lesions  connected  with  the 
veins.  Dr.  Wilka  called  it  artesrial  pymmia.  The  uniform 
discovery  of  micro-organisms,  whenever  thev  have  been 
looked  for,  explains,  so  far  as  the  action  of  these  bodies  is 
understood,  the  special  symptoms  of  these  cases,  or  at  any 
rate  places  the  disease  in  the  same  category  with  other  in- 
fective disorders. 

But  one  of  the  most  important  and  interesting  facts  with 
regard  to  the  bacteriology  of  this  disease  is  that  there  is  no 
one  organism  peculiar  to  it.  In  an  article  on  infections 
endocarditis^  it  is  pointed  out  that  more  than  a  dozen 
different  micro-organisms  had  been  found  in  different  cases 
of  the  disease ;  that  some  of  these  have  not  been  found  in 
other  disorders,  and  are  so  far  pornliar  to  endocarditis  ;  but 
that  other  organisms  are  those  with  which  we  are  familiar  in 
different  well-defined  infectious  disorders.  Those  hitherto 
peculiar  to  endocarditis  are  the  following : — A  new  bacillus 
discovered  by  Lion,  Bacillus  endocarditis  griseus  of  Weioh- 
selbaum,  Bac.  endoc.  rugahis  of  Weichselbaum,  Bac.  endoe. 
<;apfnilattis  of  Weichselbaum,  Bac.  immobilis  f<vtidus  of 
Fraenkel  and  Snenger,  and  a  non-cultivable  bacillus  dis- 
covered by  Weichselbaum.  The  other  forms  found  in  endo- 
carditis are  Stajphylococcus  pyogenes  alhiis  and  aureus^ 
Staphylococcus  pyogenes,  Bac.  pneumonise,  Bac.  tuberculosis, 
and  the  bacillus  of  typhoid.' 

These  statements,  if  supported,  are  in  accordance  with 
the  facts  already  known,  that  ulcerative  and  malignanfe 
endocarditis  was  liable  to  succeed  every  now  and  then  to 
a  preceding  acute  disease,  such  as  pneumonia,  upon  which 
Dr.  Osier'  lays  great  stress,  and  with  the  fact  attested 
by  Dr.  Goodhart*  that  chronic  endocarditis  was  liable 
to  take  an  ulcerative  form  in  several  cases  in  a  hospital 
when  some  such  disease  as  pyssmia,  typhoid,  or  scarlatina 
was  rife.     The   cases   that  I  have  analysed   for  the  pnr- 

1  M.  Rodais,  '  L'Union  mMicale,'  October  7th,  1890. 

■  Sm  abo  Hamilton, '  Text-book  of  Pathology,'  1889,  vol  i,  p.  004. 

*  Qulstonian  Lectures.  1886, '  Brit.  Med.  Joarn*!.' 

*  *  Path.  Transactions,'  vol.  xxxiii,  1882,  p.  52. 
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poses  of  this  paper  afford  comparatively  little  confirmation, 
whether  clinical  or  pathological,  of  these  facts ;  but  that  is 
largely  because  they  were  recorded  without  any  reference 
to  these  considerations.  I  should  say  that  I  have  before  me 
the  notes  of  fifty-three  cases,  of  which  seventeen  have 
occurred  under  my  own  care  over  a  long  period.  One  is  a 
case  of  which  I  saw  the  post-mortem  by  the  kindness  of  Dr. 
Arnold  Scott  at  the  Fulham  Infirmary,  and  the  remaining 
thirty-five  have  occurred  at  Guy's  Hospital  under  the  care 
of  my  colleagues.  Among  these  a  large  number  are  cases 
in  which  the  patients  have  suffered  mainly  from  cardiac 
valvular  disease,  upon  which  the  ulcerative  or  fungating 
conditions  have  been  grafted  ;  and  it  would  be  a  difficult 
inquiry,  attended  with  uncertain  results,  to  look  back  into 
the  surroundings  of  each  of  these  cases  at  the  time  of  the 
fatal  symptoms. 

But  a  few  cases  are  of  interest  in  reference  to  this  ques- 
tion of  infection.  Most  prominent  are  those  cases  in  which 
the  affected  valves  are  on  the  right  side  of  the  heart, 
namely,  the  pulmonary  and  tricuspid  valves.  Of  this  there 
are  eleven  instances.  In  three  cases  (19,  22,  23)  the  pulmo- 
nary valves  were  alone  diseased,  and  one  of  these  patients 
had  gonorrhoea,  another  vaginitis.  The  third  was  a  man 
aged  thirty-nine,  in  whom  no  antecedent  lesion  seems  to  have 
been  present. 

The  pulmonary  valve  was  diseased  in  association  with  the 
mitral  in  one  case  (25).  The  patient  was  an  old  man  with 
enlarged  suppurating  prostate  and  suppuration  of  the  pros- 
tatic veins.  There  were  infarcts  on  both  sides  of  the  circu- 
lation— that  is  in  the  lung  on  the  one  hand,  in  the  kidney  on 
the  other  ;  there  were  also  emboli  in  the  cerebral  vessels, 
with  softening  and  suppuration  of  the  liver  and  of  the 
thyroid  body. 

Of  five  cases  in  which  the  tricuspid  valves  were  involved, 
in  two  (21,  24)  they  were  the  only  valves  affected  with 
ulcerative  disease.  One  was  a  man  who  had  sores  on  his 
hands ;  the  other  was  a  girl,  set.  17,  in  whom  no  source  of 
infection  could  be  traced. 

In  Case  52  the  tricuspid  was  affected  as  well  as  the  aortic 
and  the  mitral  valves.     The  patient  was  a  young  man  who 
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had  old  valvalar  diBease,  with  hypertrophy  and  dilatation  of 
the  left  ventricle.  Ue  had  an  injury  to  the  head,  wa»  tre- 
phined, and  died  of  luuniugitis.  At  the  post  •mortem,  made 
by  Dr.  Pitt,  the  soqaence  of  events  was  doubtful.  The  monin- 
gitis  may  have  been  due  to  malig^nant  endocarditis  set  up  by 
the  injury  ;  the  mHlij^ant  endocarditis,  on  the  other  hand, 
may  have  been  due  to  meningitis,  itself  the  result  of  the 
injury,  or  even  of  the  operation. 

In  another  case  (20)  there  was  disease  of  the  tricuspid 
valve  and  of  the  aortic  at  the  same  time.  The  patient  had 
empyema  and  purulent  pericarditis,  and  it  muHt  remain  an 
open  question  whether  these  purulent  collections  provided 
the  material  by  which  the  tricuspid  valve  was  infected, 
or  whether  endocarditis,  pleurisy,  and  pericarditis  were  all 
due  to  one  common  cause. 

In  the  three  remaining  oases  (11,  37,  48)  the  left  side  of 
the  heart  was  chiefly  implicated,  and  in  one  of  these  the 
patient  was  the  subject  of  wide-spread  malignant  disease. 

Tubercle  was  present  in  three  cases,  and  perhaps  in  a 
fourth  (Case  50).  In  Case  47  there  was  a  caseous  nodule  with 
grey  miliary  tubercles  in  one  upper  lobe,  and  miliary  tubercles 
in  the  lower  lobe.  Around  the  upper  lesion  was  some  pneu- 
monic consolidation.  Suppurative  basal  meningitis  was  also 
present,  but  no  tubercles  appear  to  have  been  found  in  con- 
nection with  it.  The  affected  valves  were  examined  for 
micro-organisms,  and  micrococci  were  found,  not  bacilli,  so 
that  it  is  very  doubtful  if  this  can  be  regarded  as  a  case  of 
ulcerative  endocarditis  set  up  by  the  Bacillus  tuberculotit. 
As  will  bo  seen  presently,  there  is  another  group  of  cases 
into  which  it  may  perhaps  fall. 

In  Case  15  there  were  caseous  bronchial  glands,  and  ulcers 
on  the  vocal  cords  and  epiglottis.  In  Case  32  there  were 
indurated  lungs  with  old  phthisis  at  one  apex. 

From  the  observations  on  the  bacteriology  of  this  subject 
already  referred  to,  it  appears  that  the  different  micro- 
organisms are  apt  to  produce  different  pathological  clinical 
results.  Thus  it  is  stated  that  some  organisms  invade  the 
mitral  by  preference,  others  the  aortic  valve ;  that  the 
condition  of  the  vegetation  or  ulceration  is  dependent  on  the 
organism  ;  that  sometimes  the  infarcts  suppurate,  and  some- 
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times  they  do  not.  Of  one  association  I  have  seen  a  few 
instances ;  pneumonic  infectious  endocarditis  is  said  to 
affect  chiefly  the  aortic  valves,  and  to  bo  accompanied  by 
suppurative  meningitis.  This  was  noted  by  Dr.  Osier  in 
his  Gulstonian  Lectures  ;^  he  says,  speaking  of  meningitis, 
*'  In  the  majority  of  cases  it  occurred  in  connection  with 
pneumonia."  And  the  late  Dr.  Gulliver  recorded  cases 
arising  in  connection  with  pneumonia,  in  one  of  which  there 
was  early  acute  inflammation  of  the  brain,  not  meningitis, 
and  the  endocarditis  affected  both  valves,  aortic  and 
mitral  ;  in  the  other  case  the  aortic  valves  were  alone 
affected,  and  the  brain  was  healthy.  In  the  present  series 
there  is  a  case  (47),  already  referred  to,  in  which  there 
was  basal  suppurative  meningitis,  pneumonic  consolidation 
surrounding  caseous  and  miliary  tubercle,  aud  endocarditis 
of  the  mitral  valve.  In  Case  12,  under  the  care  of  the  late 
Dr.  Carrington,  of  which  the  post-mortem  was  made  by  Dr. 
Hale  White,  the  aortic  valves  were  alone  diseased  ;  there 
was  purulent  meningitis,  chiefly  of  the  bases,  without 
tubercle ;  the  patient  had  been  acutely  ill  a  week  before 
admission,  and  clinically  the  lungs  were  regarded  as  being 
pneumonic.  But  post-mortem  there  seems  to  have  been  a 
little  doubt  as  to  whether  the  C(mdition  was  not  one  of 
hsBmurrhago  rather  than  true  hopatisation.  In  Dr.  Scott's 
patient  (Case  53)  there  was  suppurative  meningitis,  but  the 
valve  affected  was  the  mitral,  and  not  the  aortic,  and  the 
lung  was  found  to  be  collapsed,  and  not  recently  pneumonic ; 
but  the  patient's  illness  had  commenced  with  pneumonia 
about  six  weeks  previously. 

Looking  over  the  whole  series  of  cases,  there  is  still  a 
great  deal  of  uniformity  in  the  main  pathological  conditions. 
Out  of  52  cases  in  which  the  valves  were  found  post  mortem 
to  be  diseased,  the  mitral  was  affected  alone  in  23  cases,  the 
aortic  alone  in  5,  the  mitral  and  aortic  together  in  13,  the 
pulmonary  alone  in  3,  the  tricuspid  alone  in  2,  the  pulmo- 
nary with  the  mitral  in  1,  the  tricuspid  with  the  valves  of  the 
left  side  in  5  cases.  (Of  these  11  cases  some  mention  has 
been  already  made.)  Besides  the  lesions  of  the  valves  the 
most  common  pathological  lesion  was  infarct  in  the  spleen, 
>  '  Brit.  Mod.  Journal,'  1885,  vol.  i,  p.  470. 
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which  occurred  20  iimei  in  the  52  caiios,  and  tnfnrctfl  of 
the  kidnoy  woro  fontid  20  timoR.  Tho  infarotii  worn  loftonod 
or  Hnp|)nrAtin^  in  tho  kidnoy  in  Cnnon  26  and  27,  nnd  in  tho 
lnnf(H  in  Cnnv  20  ;  and  in  those  tho  condition  wiin  no  doubt 
indiHtingninhnble  from  pyromia.  The  splenic  infarct  in  Cane  1 
wan  Boft,  find  thoHo  in  Cuko  14  were  "  probnbly  commoncing 
to  suppurate."  In  Gnno  40  were  punctate  abscosses,  but 
none  of  the  moro  common  infarcts. 

Some  itnplirjition  of  the  brain  is  relatively  common,  and 
was  found  in  nineteen  canes,  that  is  more  than  one  third  of 
the  wholo  number.  In  nine  cases  hflsroorrha^e  occurred,  and 
the  relation  of  this  to  the  endocnrditis,  and  itn  indo|)ondence 
of  tho  moro  common  cause  of  cerebral  hjomorrhago,  is  shown 
distinctly  in  most  OMet.  In  two  of  these,  emboli  were  found 
in  tho  corcbral  vossels,  and  in  three  more,  tho  hmniorrhage 
was  diroctly  duo  to  the  previous  formation  of  an  aneurism. 
The  age  of  these  patients  is  a  most  interesting  point,  for  only 
one  of  tho  nino  wan  over  thirty  years  of  age,  tho  ages  being 
11,  12,  l.'i,  14,  10,  10,  28,  25,  and  81.  Actual  emboli  of 
the  cerebral  vessels  were  found  in  six  oases,  and  in  one  a 
wedge-shapod  nodule  on  the  surface  of  the  brain,  neither 
recent  haiuiorrhage  nor  veritable  softening.  In  seven  oases, 
partially  overlapping  those  already  given,  there  was  recent 
softening  or  cicatricial  evidence  of  the  former  softening. 
In  five  cases  thorw  was  meningitis,  of  which  two  have  been 
already  mentioned  (Cnses  12,  47)  ;  the  others  are  Cases  51, 
r)2,  and  53.  As  may  bo  supposed,  in  a  large  number  of 
these  cases  fits  or  paralysis  appeared  amongst  the  clinical 
symptoms. 

Neither  in  regard  to  these  pnthological  facts,  nor  in  the 
consideration  of  the  clinical  symptoms,  have  I  attempted  to 
calculate  percentages ;  for  on  the  one  hand  the  cases  are 
but  few,  and  on  the  other  they  have  not  been  taken  indis- 
oriminat(>ly  over  a  certain  period  of  time,  bat  some  of  them 
are  in  a  manner  selected. 

Symptoms, 

The  important  clinical  features  of  malignant  endocarditis 
have  been  already  referred  to,  namely,  the  cardiac  murmurs, 
the  pyrexia,  and  tho  evidences  of  embolic  processes. 
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Murmurs. — ^A  cardiac  murmur  is  not,  of  course,  in  itself 
indicative  of  malignant  endocarditis  j  it  may  depend  on  acute 
"  simple ''  endocarditis,  or  chronic  endocarditis,  or  on  intra- 
ventricular or  hsemic  conditions  independent  of  inflammatory 
changes.  The  existence  of  a  murmur  is  chiefly  of  value  in 
those  cases  of  illness  in  which  previous  cardiac  disease  is 
not  known  to  have  been  present.  In  that  large  propor- 
tion of  cases  where  a  chronic  endocarditis  takes  on  malig- 
nant properties,  distinctive  characters  could  only  be  looked 
for  in  the  appearance  of  murmurs  in  connection  with  valves 
hitherto  unaffected,  or  in  a  change  of  the  quality  or  charac- 
ters of  the  murmur  already  existing.  I  do  not  think  the 
cases  here  recorded  lend  much  support  to  the  idea  that,  as 
between  the  aortic  and  mitral  valves,  the  affection  of  either 
one  would  be  distinctive  either  of  an  ulcerative  lesion,  or  of 
the  special  form  of  infection  causing  it.  I  have  already 
shown  that  pneumonia  is  not  invariably  associated  with 
endocarditis  of  one  particular  valve.  But  it  is  otherwise 
with  regard  to  the  valves  on  the  right  side  of  the  heart ;  they 
are  so  rarely  the  seat  of  acute  endocarditis,  that  the  impli- 
cation of  the  pulmonary  valves,  or  of  the  tricuspid  in  an 
acute  febrile  illness,  with  no  preceding  chronic  cardiac 
disease,  must  be  considered  to  point  to  the  possibility  of 
malignant  endocarditis  of  the  valve  concerned.  It  is,  how- 
ever, not  conclusive,  as  it  is  possible  for  a  patient  with 
anaemia  and  the  associated  pulmonary  haemic  muriiiur  to 
have  febrile  reaction  from  some  independent  cause  suffi- 
ciently long  to  raise  unfounded  suspicions  of  ulcerative 
endocarditis.  But  a  murmur,  whether  old  or  recent,  may 
undergo  variations  in  its  character,  or  in  its  intensity,  from 
the  active  changes  that  are  taking  place  in  the  valve ;  from 
the  varying  amounts  of  fungating  material ;  from  ulcerative 
processes  with  perforation  of  the  cusps  of  the  valves ;  from 
the  rupture  of  chordae  tendineae,  or  detachment  of  flaps  of  the 
aortic  or  pulmonary  valves.  This  has  not  been  in  my  ex- 
perience a  very  frequent  feature ;  still,  in  my  own  seven- 
teen cases,  of  which  I  have  the  most  full  details,  I  have  it 
noted  certainly  in  four  cases,  and  doubtfully  in  two  others. 
In  these  four  cases  the  murmur  became  louder,  or  was  heard 
over  a  larger  area,  or  it  acquired  a  musical  or  whistling  cha- 
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racter.  A  masical  quality  is  andonbtedlj  liable  to  be  the 
resalt  of  the  alterations  of  valve  Rtructure  which  the  olcera- 
tion  leads  to,  especially  perforations  of  valves,  detached 
flaps  or  strips,  and  ruptured  chordae  ;  such  pieces  appa- 
rently vibrating  in  the  blood-current  with  sufficient  regu- 
larity to  produce  musical  sounds.  Hence  to  a  certain 
extent  a  musical  murmur  may  be  suggestive,  though  by  no 
means  conclusive,  of  the  disease  in  question.  From  the 
notes  before  me  I  can  only  find  a  record  of  musical  murmur 
in  six  cases  (Nos.  2, 8,  8,  9,  29,  42) ;  and  of  these  the  aortic 
Talve  was  perforated  in  two  instances,  the  mitral  chords 
ruptured  in  one,  while  in  the  other  three  cases  there  were 
vegetations  only.  On  the  other  hand,  there  are  cases  where 
the  chordie  are  ruptured  without  the  murmur  having  ac- 
quired a  musical  quality. 

In  reference  to  diagnosis,  attention  must  be  called  to  the 
occasional  absence  of  murmur.  Of  course,  the  fact  may  be 
doubted ;  it  may  be  said  that  if  it  was  not  heard,  it  was 
because  the  observers  were  careless,  or  did  not  examine  with 
sufficient  frequency.  In  nine  cases  out  of  the  fifty-three  I  find 
no  murmur  is  recorded.  In  Case  24  "at  no  time  was  any 
murmur  heard  over  the  heart ;  "  in  Case  5,  on  the  eleventJi 
day  of  his  illness,  the  day  before  his  death,  no  bruit  was 
audible ;  but  according  to  the  history  he  had  bad  rheumatic 
fever,  and  had  been  told  by  a  doctor  he  had  heart  disease  ; 
in  Case  48  the  heart  sounds  were  normal  on  admission,  but 
the  patient,  after  removal  of  a  tumour  of  the  eyeball,  died 
of  wide-spread  malignant  disease,  and  it  is  possible  that  the 
cardiac  affection  may  have  come  insidiously  late  in  her  illness; 
in  Case  20  there  were  complicating  conditions,  namely,  peri- 
carditis and  empyema,  with  consequent  surgical  operation ; 
and  it  is  quite  possible  that  the  endocarditis  was  of  late 
origin.  Of  two  other  cases  I  have  not  been  able  to  procure 
the  clinical  notes. 

With  the  murmur  we  may  note  the  condition  of  the  heart, 
which  will  be  dependent  to  a  certain  extent  upon  the  fa<^ 
whether  present  trouble  has  been  grafted  upon  old  disease,  or 
upon  practically  healthy  valves.  In  a  case  coming  before 
one  for  the  first  time,  the  occurrence  of  irregularity  or  dis- 
placement of  the  apex  will  prove  or  suggest  an  old  disease. 
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whicli  may  have  served  as  material  for  the  invasion  of  the 
micro-organism. 

Pyrexia. — This  is  as  constant  a  symptom  in  malignant  endo- 
carditis as  the  presence  of  a  murmur.  It  occurred  in  thirty- 
eight  out  of  the  fifty-three  cases  ;  and  there  can  be  little  doubt 
it  was  present  in  many  more,  of  which  I  have  not  got  the  full 
clinical  notes,  or  of  which  the  temperature  charts  have  been 
lost.  Pyrexia  may  indeed  be  overlooked  in  those  cases,  of 
which  a  good  many  occur,  where  the  ulcerative  changes 
supervene  upon  chronic  valvular  disease  ;  the  patients  are 
under  treatment  for  dropsy,  cyanosis,  albuminuria,  the  results 
of  imperfect  compensation,  when  the  more  active  and  serious 
lesions  of  the  valves  are  grafted  on  the  old  disease,  and 
rapidly,  it  may  be,  prove  fatal.  There  is  another  group  of 
cases,  in  which  the  patient  has  first  come  under  observation 
with  a  fit  or  paralysis,  wheu  the  local  cerebral  conditions 
may  disturb  the  conditions  of  temperature.  But  in  those  in- 
stances where  either  the  valvular  disease  is  entirely  recent, 
or  if  old  has  not  yet  disturbed  compensation,  the  fever 
becomes  one  of  the  most  prominent  features  of  the  illness. 
The  possible  variations  of  a  temperature  chart  are  so  few  in 
comparison  with  the  multitude  of  known  diseases,  and  the 
variations  of  temperature  in  the  same  disease  are  so  numerous, 
that  it  is  by  no  means  always  safe  to  associate  particular 
features  of  temperature  records  with  special  diseases.  What 
occurs  in  malignant  endocarditis  is,  as  a  rule,  the  remittent 
or  intermittent  course  which  is  characteristic  of  so  many 
septic  conditions, — typhoid  fever,  tuberculosis,  phthisis,  and 
prolonged  suppuration  under  certain  conditions — a  high 
evening  temperature,  and  a  morning  fall  to  a  point  near  or 
not  far  above  the  normal. 

Dr.  Osier  laid  much  stress  on  the  irregularity  of  the  tem- 
perature. I  am  not  prepared  at  present  to  agree  with  him. 
The  temperature  of  some  of  my  cases  has  been  remarkably 
uniform  and  regular  over  periods  of  weeks  and  months. 
Cases  1,  3,  and  7  were  of  this  kind.  I  do  not  mean  that 
irregularity  of  temperature  does  not  occur,  but  that  it  cannot 
be  considered  characteristic.  Where  there  are  complications, 
such  as  those  of  pneumonia,  or  meningitis,  or  pleurisy,  it  is 
likely  that  the  temperature  will  be  constantly  higher,  as  in 
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Case  47  with  basal  meningitis.  And  it  is  intcllifpble  that 
rigors  should  disturb  the  even  course  of  the  temperature, 
though  such  disturbance  may  be  but  slight,  and  the  rigors 
may  be  very  infrequent.  Rigors  associated  with  pyrexia 
were  observed  in  twelve  cases,  and  probably  occurred  in 
some  other  instances.  Perspirations  are  noted  only  in 
eight  cases  ;  these  also  may  have  been  in  some  others  over- 
looked. There  was  rigor  or  perspiration  in  all  the  cases  of 
lesion  of  the  pulnionary  valvt*,  but,  as  the  6gures  show,  the 
oases  of  left  side  disease  were  not  exempt. 

Obstruction  of  veaaeU. — This  is  perhaps  one  of  the  most 
interesting  features  of  malignant  endocarditis,  and  it  is 
one  to  which  the  attention  should  be  at  once  turned  when 
a  case  is  suspected.  This  obstruction  takes  place,  as  we 
know,  by  the  impaction  of  emboli,  or  particles  carried  off 
from  tho  diseased  valves. 

Such  embolisms  may  occur  in  almost  any  part  of  the 
body,  but  some  parts  are  more  liable  than  others,  such  as 
the  spleen,  kidneys,  and  brain. 

The  evidences  of  embolism  may  be  classified  into  the 
following  six  groups : 

A.  Absence  of  pulsation  m  accessible  vessels,  such  as  the 
radial,  tibials,  or  brachials.  One  pulse  is  lost,  or  no  pulse 
can  be  felt  in  a  tibial  artery.  This  is,  however,  not  very 
common.  In  Case  1  we  have  the  note,  "  Left  radial  pulse 
feebler ;  femorals"  scarcely  detected  ;  tibials  not  to  be  felt.'* 
This  was  a  month  before  his  death.  He  afterwards  had 
hemiplegia  and  convulsions  from  obstruction  of  the  middle 
cerebral  artery.  In  Case  18  tho  left  posterior  tibial  and 
dorsalis  pedis  were  pulseless,  and  embolism  of  the  left 
common  iliac  artery  was  found  post  mortem. 

B.  Ia)ss  of  function  from  obstruction  of  vessels  not  readily 
or  not  at  all  accessible  ;  for  instance,  hemiplegia  from  embo- 
lism of  a  middle  cerebral,  which  is  much  more  frequent  than 
pulselessness  in  the  limbs. 

The  subject  of  cerebral  embolism  has  been  already  re- 
ferred to ;  as  a  clinical  fact  paralysis  was  noted  eight  times 
(Cases  1,  8,  12,  28,  42,  46,  49,  51),  and  the  paralysis  was 
in  all  cases  but  one  hemiplegia,  but  in  one  instance  it  was 
due  to  meningitis,  and  not  to  arterial  obstruction.      Fits  or 
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convulsions  were  present  in  eight  cases,  and  some  of  these 
have  a  relation  to  embolic  processes  somewhat  different,  or 
at  any  rate  a  little  more  I'emote.  For  in  five  of  these  cases 
the  fits  were  associated  with  cerebral  haBmorrhage  ;  and  in 
these  five  cases  it  has  been  already  shown  that  embolism  or 
aneurism  was  present.  In  two  other  cases  the  brain  was 
found  to  be  healthy,  and  in  the  last  no  post-mortem  was 
made.  The  total  number  in  which  either  fit  or  paralysis 
occurred  and  was  related  to  embolism  was  twelve. 

Blindness  or  loss  of  vision  from  embolism  of  the  arteria 
centralis  retinae  may  be  included  in  this  category. 

c.  A  function  may  he  disturbed,  as  in  the  case  of  albumi- 
nuria, which  is  often  noted ;  it  may  be  due  to  embolism  and 
infarct  in  the  kidney,  or  to  a  form  of  nephritis  which  ia 
often  seen  in  malignant  endocarditis.  The  last  would  come 
under  another  heading, 

D.  Obvious  infarcts,  as  the  term  is  commonly  employed. 
These  may  be  reasonably  assumed  to  exist  when  the  spleen 
is  considerably  enlarged.  It  has  already  been  shown  how 
exceedingly  common  is  an  infarct  of  that  organ  under  the 
circumstances ;  and  if  with  fever  and  murmur  the  spleen 
progressively  enlarges,  the  probability  of  infarcts  is  great. 
In  Case  1  the  spleen  at  one  time  reached  nearly  to  the  umbi- 
licus, and  though  it  subsequently  diminished  a  little,  there 
could  be  no  doubt  of  its  relation  to  the  endocarditic  process. 
At  the  post-mortem  the  spleen  was  described  as  "practically 
one  large  soft  yellow  infarct." 

B.  Hamorrhages. — Haemorrhage  into  the  substance  of  an 
organ  is  well  known  to  be  the  result  of  embolism ;  an  intense 
congestion  takes  place  within  the  area  of  distribution  of 
the  obstructed  artery,  and  the  minuter  vessels  rupture,  and 
the  blood  either  soaks  into  the  tissue,  or  if  it  finds  exit, 
gets  away  on  to  a  free  sui'face.  Hence  many,  if  not  all 
haemorrhages  under  these  circumstances  may  be  looked  on 
as  results  of  embolism.  I  should  suppose,  however,  that 
some  of  the  smaller  haemorrhages  may  perhaps  be  regarded 
as  holding  the  same  relation  to  the  bacterial  virus  of  endo- 
carditis as  those  of  smallpox  and  typhus  do  to  the  virus  of 
these  diseases — that  is,  that  they  are  toxic  in  origin.  And 
it  seems  to    me   now   to   be   an   inquiry  worth  instituting. 
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whether  particular  groapn  of  mnlignant  endocarditis  are  more 
liable  to  minute  hsemorrhages  than  others. 

Dr.  Sidney  Martin,  in  his  interesting  Gulstonian  Lectures/ 
shows  that  in  a  case  of  infective  endocardis  which  ho 
investigated  the  valves  presented  a  micrococcus  growing  in 
clusters  ;  and  in  the  blood  and  spleen  he  found  albnmoses  and 
an  acid  body,  the  results  of  the  growth  of  the  coccus  in 
the  valves.  And  he  points  out  that  he  has  shown  that  the 
jequirity  seed  contains  "  two  poisonous  proteids,  a  globulin 
and  an  albumoso,  both  of  which  produce  in  very  small 
doses  a  general  disease,  two  of  the  features  of  which  are 
the  production  of  ecohymoses  and  the  occurrence  of  sangui- 
neous diarrhcBa.*' 

The  hoeraorrhages  which  result  from  embolir  processes  in 
the  viscera,  such  as  the  brain,  spleen,  lungs,  kidneys,  have 
been  already  noticed.  PetechiaB  under  the  skin  occurred 
in  eight  cases.  Retinal  haomorrhages  were  seen  in  Cases  6, 
7,  17,  and  49,  and  I  have  observed  the  same  in  a  case  which 
I  saw  in  consultation  with  Dr.  Sydney  Smyth  of  Brockley. 
Hcemoptysis,  hsematuria,  and  epistaxis  are  less  frequent 
occurrences. 

r.  Inflammatory  lesions. — Whether  those  should  be  con- 
sidered as  due  to  minute  embolism,  or  as  septic  in  a  more 
general  way — that  is  to  say,  whether  if  septic  the  organisms 
are  carried  by  particles  detached  from  the  diseased  valves, 
or  whether  the  organisms  are  simply  diffused  through  the 
blood,  and  hence  in  particular  organs  set  up  inflammatory 
lesions,  or  whether  the  chemical  products  of  bacteria  are 
influential  as  a  cause  of  the  lesions — may  be  open  to  question. 
Dr.  S.  Martin's  researches  on  the  albumoses  of  diphtheria' 
support  the  last  explanation,  but  it  may  bo  remembered  that 
micro-organisms  (streptococci)  have  been  found  during  life  in 
the  bloud  of  patients  affected  with  malignant  endocarditis. 

The  inflammatory  conditions  which  are  most  frequent  in 
association  with  malignant  endocarditis  are  nephritis,  optic 
neuritis,  and  suppurative  meningitis. 

The  lesions  of  the  kidneys  are  of  very  great  interest  in 
this  disease.     It  has  been  already  shown  how  frequent  are 

1  '  Brit.  Med.  Journal/  vol.  i,  1892,  pp.  756,  768. 
*  Loe  dt.,  p.  699. 
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infarcts  of  this  organ,  but  the  inflammatory  lesions  are  in- 
dependent of  these,  though  the  two  conditions  may  coexist. 
In  quite  one  third  of  the  cases  nephritis  in  one  form  or 
another  was  found.  Some  of  these  may  have  been  of  old 
standing,  such  as  the  fibroid  glomeruli  in  Case  17,  and  the 
cirrhosis  and  wasted  glomeruli  in  Case  44.  In  some  other 
instances  also  the  lesion  was  probably  not  connected  with 
the  endocarditis  directly.  In  Cases  24  and  25  there  was 
suppurative  nephritis, — in  the  one  ''  pin-points  of  suppura- 
tion, as  if  from  infarction,"  in  the  other  "  pysemic  infarcts.'" 
In  Case  27  there  was  old  ascending  nephritis. 

In  all  three  cases  the  right  side  of  the  heart  was  involved, 
but  the  renal  lesions  in  two  of  the  cases  (25,  27)  were 
undoubtedly  related  to  the  condition  of  the  lower  urinary 
passages — stricture  and  large  prostate. 

Fatty  kidneys  with  old  cysts  were  present  in  Case  10,  an 
elderly  man  with  aneurism  of  the  profunda  femoris,  and 
subacute  nephritis  with  fatty  changes  in  Cases  31  and  32  ; 
both  had  suffered  from  cardiac  disease  for  some  time.  In 
Case  4  there  was  fatty  degeneration  of  the  epithelium,  and 
a  considerable  amount  of  interstitial  change  together  with 
lardaceous  degeneration. 

In  several  other  cases  the  change  would  seem  to  be 
much  more  directly  related  to  the  disease  we  are  considering. 
Thus  in  Cases  2,  3,  5,  17,  19,  29,  41,  and  49  the  kidneys 
were  mottled,  and  in  45  they  were  rather  swollen,  and  in 
Cases  1,  7,  and  35  there  was  clearly  an  acute  inflammation. 
A  very  interesting  state  of  the  kidneys,  with  which  I  have 
been  familiar  for  some  time,  and  which  has  been  specially 
noted  several  times  by  Dr.  Pitt  and  Dr.  Perry  in  the  post- 
mortem examination  of  these  cases,  deserves  particular 
mention ;  namely,  a  uniform  appearance  of  ecchymosis  in 
minute  points  or  petechiae,  dependent  upon  hsemorrhages  in 
the  glomeruli. 

This  is  sometimes  present  with  acute  inflammation  or 
mottling,  but  it  may  be  doubted  whether  it  is  to  be  re- 
garded as  an  inflammatory  condition,  or  merely  one  of  ecchy- 
mosis or  haemorrhage  such  as  occurs  in  other  parts  of  the 
body,  for  instance,  the  skin  and  retina.  It  was  present  in  ten 
cases,  and  is  described  as  follows  : — Numerous  punctiform 
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beomorrhages  (Case  2)  ;  some  glomeruli  marked  out  with 
petechiuj  (Case  3)  ;  on  section,  numerous  punctifonn  red 
spots  in  the  cortex  (Case  27)  ;  a  few  minute  punctifonn 
ecohymoses  in  the  cortex  (Case  28)  ;  the  cortex  marked  by 
minute  extravasations,  on  section  the  same  petechia)  with 
linear  extravasations  (Case  14) ;  surface  and  cortex  riddled 
with  minute  petechial  spots,  which  occupied  the  Malpighian 
corpuscles,  and  stood  out  as  red  spots  on  a  mottled  stone- 
coloured  ground  (Case  86).  In  Case  35  Dr.  Pitt,  who 
made  the  autopsy,  has  given  a  detailed  account  of  the 
state  of  the  kidneys.  "  The  capsule  peeled  readily.  The 
surface  was  densely  covered  by  minute  petechia)  on  the 
substance  of  the  kidney,  with  mottling  with  minute  spots ; 
and  the  same  condition  was  apparent  throughout  on  section. 
The  peripheral  parts  of  the  medulla  were  congested.  This 
condition  I  looked  upon  as  an  acute  nephritis,  but  Dr.  Perry 
has  previously  noted  its  association  with  malignant  endo- 
carditis ;  there  were  no  medium-sized  petechiee  on  the  surface 
of  the  pelvis  or  of  the  kidney,  such  as  are  often  seen  with 
abdominal  congestion,  blood-poisoning,  &c.  Microscopically 
the  kidneys  show  universal  glomerular  nephritis.  The 
glomeruli  show  lunulas  of  fusiform  cells,  exteubiee  multipli- 
cation of  nuclei  of  capsules  and  capillaries,  so  that  the 
capsules  are  crammed  with  cells.  There  is  also  a  general, 
but  not  extensive,  cell-infiltration.  Many  convoluted  tubes 
are  dilated.  TheVe  are  a  few  collections  of  small  cells,  but 
none  like  abscesses  or  infarcts.  The  epithelium  of  the 
tubes  is  not  bad.  The  glomemlar  changes  are,  miuiy  of 
them,  old,  but  the  naked-eye  appearance  points  to  an  acute 
condition  superadded."  Cases  16,  29,  41,  are  other  cases  in 
which  ecchymoses  were  noted. 

I  have  already  referred  to  suppurative  meningitis,  and  its 
relation  to  pneumonia. 

Optic  neuritis,  the  other  form  of  inflammation  which  is 
sometimes  seen,  may  undoubtedly  bo  the  result  of  meningitis 
when  this  is  present,  as  perhaps  happened  in  Case  47  ;  but 
it  also  most  certainly  occurs  in  malignant  endocarditis  with- 
out cerebral  complications,  and  I  am  inclined  to  regard 
it  as  useful  in  confirming  a  diagnosis  in  some  instances. 
In  Case  3  there  was  undoubtedly  early  neuritis,  which  I 
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observed  in  July,  and  which  was  still  visible,  in  the  form  of 
moderate  blurring  of  the  edges  of  the  two  discs  in  October. 
But  when  I  saw  her  shortly  before  her  death  it  was  not 
recognisable  as  neuritis,  and  the  appearance  only  allowed 
me  to  say  that  possibly  such  a  tiling  had  been.  In  other 
cases  it  has  been  more  marked  and  persistent.  The  propor- 
tion of  cases  in  which  it  occurs  I  cannot  speak  to.  I  have 
searched  through  some  reports  without  finding  mention  of  it, 
though  I  cannot  always  say  that  it  has  been  looked  for  ;  I 
have  only  investigated  the  point  the  last  few  years.  Be- 
sides Cases  3  and  47,  it  was  pi-esent  in  Cases  1,  4,  16,  and 
49.  Its  diagnostic  value  must,  however,  be  qualified.  For 
instance,  enteric  fever  is  occasionally  the  cause  of  optic 
neuritis,  and  it  is  just  the  disease  which  requires  to  be 
diagnosed  from  malignant  endocarditis. 

In  regard  to  meningitis,  if  the  discovery  of  optic  neuritis 
leads  to  the  diagnosis  of  meningitis,  this  may  be  a  step 
towards  the  recognition  of  malignant  endocarditis  as  a  cause 
or  associated  condition. 

In  Case  53,  associated  with  meningitis,  there  was  a  suppu- 
rative inflammation  and  destruction  of  one  eyeball  (panoph- 
thalmitis). 

There  is,  lastly,  as  an  interesting  feature  in  malignant 
endocarditis,  a  symptom  to  which  I  am  inclined  to  attach  a 
good  deal  of  value,  and  that  is  anaemia.  Pallor  or  anaemia 
is  noted  in  24  instances  out  of  the  50,  and  often  it  has  been 
very  pronounced.  Its  connection  with  malignant  endocar- 
ditis must,  however,  be  carefully  scrutinised.  For  instance, 
it  is  well  known  that  aortic  regurgitation  causes  ansemia, 
and  in  a  certain  proportion  of  cases  the  septic  process  is 
grafted  on  this  disease.  Similarly  mitral  regurgitation  in 
children  is  frequently  characterised  by  anaemia,  and  hence 
in  Case  3  the  ansemia  did  not  at  first  impress  itself  upon 
me  as  a  symptom  having  very  special  significance.  The 
ang3mia  is  often  especially  marked  where  the  valves  on  the 
right  side  of  the  heart  are  involved. 

In  addition  to  the  symptoms  and  pathological  conditions 
which  have  been  already  recorded,  the  following  will  be 
found  to  have  occurred  in  the  cases  here  given  : — albumi- 
nuria in    24    cases ;   delirium   in    10   cases ;   vomiting   in   7 
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cases  ;  abdominal  pain  in  4  cases ;  erythema  in  3  oases ; 
orchitis  in  1  case.  Pneumonia  was  found  in  12  cases ; 
cardiac  iuduration  of  the  lungs  in  12  oases ;  nutmeg  liver, 
in  9  cases  ;  pericarditis,  old  or  recent,  in  9  oases ;  oloera- 
tion  of  the  colon,  peritonitis,  and  lardaceous  diseasOj  each 
in  one  case. 

DiAOMoeit. 

The  diagnosis  presents  itself  under  two  aspectn,  that  is 
according  as  the  patient  is  or  is  not  suffering  from  failing 
compensation  of  the  heart.  It  has  been  already  remarked 
that  ulcerative  or  "  malignant  "  changes  may  graft  them- 
selves upon  old  diboase.  If  the  patient  is  actually  under 
treatment  for  this  cardiac  failure,  for  irregularity  of  heart, 
dyspnoea,  dropsy,  and  the  other  familiar  symptoms,  the 
additional  features  which  are  due  to  the  infective  element 
may  not  so  readily  be  recognised  ;  that  is  to  say,  the  disease 
may  be  overlooked,  because  there  seems  already  to  be 
enough  in  the  case  to  account  for  what  is  happening,  and 
even  for  a  fatal  result. 

Pyrexia,  variability  in  the  character  of  the  murmur,  em- 
bolism of  the  cerebral  arteries  or  vessels  of  the  limbs, 
enlargement  of  the  spleen,  ha)morrhages,  or  acute  inflamma- 
tions would  be  the  conditions  likely  to  awake  suspicion. 

On  the  other  h&nd,  the  disease  may  be  confounded  with 
other  complaints  in  those  cases  in  which,  whether  the 
patient  is  known  to  have  a  cardiac  murmur  or  not,  he  is 
not  at  the  time  suffering  from  failing  compensation,  and  the 
pyrexia  (and  possibly  some  other  symptom)  comes  upon 
himself  and  his  medical  attendant  as  the  first  beginning  of 
the  illness. 

A  disease  for  which  malignant  endocarditis  may  be 
and  often  is  mistaken  is  typhoid  fever.  The  subtleties  of 
typhoid  fever — its  insidiousness,  its  frequent  deficiency  in 
characteristic  symptoms  apart  from  pyrexia,  the  absence 
of  spots  for  many  days,  the  absence  of  diarrhcea  for  many 
days — are  well  known.  I  was  asked  at  the  bedside  a 
short  time  agu,  "  Do  not  most  cases  of  typhoid  fever  have 
constipation  ? "  and  I  had  to  draft  the  answer  rather  care- 
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fully.  Here  also  we  have  an  insidious  disease  with 
pyrexia,  enlarged  spleen  it  may  be,  and  little  else,  unless 
the  heart  is  examined.  And  if  the  heart  is  found  to 
present  a  murmur,  surely  patients  with  old  endocarditis  are 
not  exempt  from  typhoid  fever.  A  murmur  or  an  irregular 
pulse  should  put  us  on  our  guard,  and  then  the  following 
should  be  watched  for  : — rigors,  which  are  rare  in  typhoid ; 
petechial  spots  ;  absence  pi  pulse  in  any  accessible  arteries ;, 
anaemia. 

On  the  whole  the  fever  is  more  uniform,  not  presenting 
the  three  weeks'  course  of  typhoid ;  and  the  patient's 
mental  condition  is  less  disturbed,  more  tolerant  of  the 
pyrexia  than  it  seems  to  be  in  typhoid.  The  patient  may 
amuse  himself  by  reading  or  otherwise  all  through,  whereas 
the  typhoid  patient  is  more  often  dull,  apathetic,  and  self- 
contained. 

Again,  I  may  remark,  I  do  not  believe  that  reliance  cam 
be  placed  upon  the  irregularity  of  the  fever.  I  should  be 
inclined  in  long-standing  cases  to  go  quite  the  other  way. 
I  certainly  think  the  pyrexia  is  more  uniform  over  a  series 
of  weeks  than  that  of  phthisis. 

In  reference  to  the  diarrhoea  of  typhoid,  it  is  important 
to  notice  that  in  at  least  eleven  cases  diarrhoea  was  present, 
and  that  in  six  of  these  (Cases  1,  3,  5,  6,  7,  24)  the 
motions  were  loose,  yellow,  offensive,  and  in  two  or  three 
instances  were  described  as  typically  typhoid. 

Pyaemia,  ague,  and  general  tuberculosis  are  other  diseases 
from  which  the  disorder  may  have  to  be  diagnosed.  With 
regard  to  the  first  the  resemblance  may  obviously  be  very 
close,  the  two  conditions  may  be  present  together — are  they 
not  the  same  to  a  certain  extent  ?  The  organisms  of  pyaemia 
are  some  of  the  agents  of  malignant  endocarditis.  In  some 
such  cases,  as  already  shown,  the  valves  of  the  right  side  of 
the  heart  are  affected.  But  what  used  to  be  the  more  com- 
mon form  of  pyaemia  would  have  been  distinguished,  I  think, 
by  more  persistent  and  frequent  rigors,  and  by  the  pulmo- 
nary lesions,  abscesses  in  the  lungs,  and  pleurisy,  which  are 
not  at  all  common  in  malignant  endocarditis. 

I  may  here  perhaps  allude  to  a  case  which  I  have  appended 
at  the  end  of  this  paper   (Case  54),  and  in  which  the  dia- 
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gnoais  of  nloerativo  endocarditis  was  made  during  Hfo.  He 
liad  aortio  disease,  a  totnporaturo  oscillatinjif  between  101 
and  105**,  and  albuminuria.  There  was  no  acute  endocar- 
ditis, but  there  was  ulceration  of  the  aorta  above  the  valves, 
by  which  it  communicated  with  two  sacs  in  the  ventricular 
wall,  and  one  of  these  was  pructically  an  abscess  with 
grumous  contents. 

From  ague  it  differs — at  least  the  more  common  cases — in 
the  less  pronounced  regularity  of  the  rigors,  and  the  want 
of  a  healthy  intervening  period  of  apyroxia. 

Prognosis. 

This,  as  is  well  known,  is  very  bad.  Nearly  every  case 
of  pronounced  ulcerative  endocarditis  is  fatal  ;  but  it  appears 
not  to  be  absolutely  hopeless.  Dr.  Pye- Smith,  in  a  lecture 
on  the  ''Prognosis  and  Treatment  of  Heart  Disease,***  re- 
cords a  case  of  recovery,  and  on  the  occasion  of  reading  a 
short  paper  on  this  subject  before  the  Bri.xton  Medical 
Society,  I  was  told  by  Mr.  Galton  of  a  similar  case  under 
his  care.  Dr.  Hale  White  informs  me  he  saw  a  case  with 
Dr.  F.  R.  Humphreys,  of  which  the  features  were  cardiac 
dilatation  with  mitral  murmur,  rigors,  and  oscillating 
temperature.  He  regarded  it  as  malignant  endocarditis ; 
but  the  patient  recovered.  It  seems  likely  that  there  are 
other  cases  of  this  kind  occurring  from  time  to  time. 

One  might  indeed  ask,  why  should  it  not  sometimes  re- 
cover? It  is  only  one  of  a  number  of  diseases  attributed  to  the 
action  of  micro-organisms,  and  of  these  there  is  not  one  that 
is  invariably  fatal,  unless  it  be  hydrophobia.  It  is  perhaps 
all  a  question  of  the  quantity  of  the  micro-organism  intro- 
duced, or  of  phagocytes,  or  of  whatever  else  is  a  factor  in 
the  protection  of  the  body  and  the  exhaustion  of  the  disease. 
But  if  prognosis  as  to  termination  is  on  the  whole  more 
certain  than  we  wish,  the  prognosis  us  to  duration  is  very 
unsafe.  The  length  of  time  during  which  a  case  will  per- 
sist with  not  very  much  change,  except  perhaps  progreesive 
weakening,  should  be  borne  in  mind.  Case  1  lasted  three 
or  four  months,  Cases  2  and  3  at  least  six  months  ;  and  other 
1  '  Brit.  Med.  Joorn.,'  1880,  voL  ii,  p.  1422. 
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longer  cases  are  on  record.      On  the  other  hand,  a  few  days 
or  weeks  suffice  to  carry  off  the  patient  in  some  instances. 

Treatment. 

Our  present  means  of  actively  dealing  with  the  complaint 
are  entirely  inadequate,  we  might  almost  say  none  at  all,  and 
probably  all  our  hopes  must  be  centred  in  the  bacteriologist, 
in  Pasteur  and  Koch  and  their  disciples,  present  and  future. 
We  may,  of  course,  follow  the  symptomatic  indications. 
Temperature  may  be  beaten  down  with  antipyretics,  but  to 
very  little  purpose.  If  the  temperature  does  rise  to  103** 
or  104°,  it  will  almost  certainly  come  down  within  a  few 
hours,  and  if  you  beat  it  down  it  will  go  up  again  in  a  few 
hours.  The  persistent  use  of  these  drugs  will  probably  only 
result  in  delaying  the  late  afternoon  rise  till  the  evening  or 
midnight.  Sweating  may  be  checked  by  a  drop  of  Liquor 
Atropinee  Sulphatis  at  night  or  other  suitable  time.  Pain 
may  be  relieved  by  opium,  and  general  support  may  be 
given  by  what  must  still  be  called  tonics,  such  as  iron, 
quinine,  nux  vomica,  and  good  food.  But  I  should  not  give 
quinine  as  an  antipyretic,  nor  as  an  antiperiodic  (if  there 
are  such  things).  Nor  have  I  hitherto  been  sanguine  as  to 
any  permanent  good,  though  I  have  used  them,  from  sulpho- 
carbolates  or  benzoates  employed  as  antiseptics.  There 
seems  to  me  no  reason  why  we  should  expect  to  get  better 
results  from  antiseptics  in  this  disease  than  we  do  in  phthisis, 
diphtheria,  scarlatina,  and  a  number  of  other  infective 
disorders.  Perhaps  the  doses  have  not  been  large  enough, 
and  at  present  it  must  be  allowed  that  this  offers  the  only 
chance  of  influencing  the  disease  apart  from  the  general 
support  mentioned  above. 


The  cases  which  follow  have  been  roughly  classified  into 
five  groups  : 

Group  I. — Eighteen  cases  in  which  the  symptoms  were 
general  or  typhoid  in  their  character ;  that  is  to  say,  pyrexia 
was  the  prevailing  feature,  and  the  patients  did  not  suffer 
strikingly  from  cardiac  failure. 
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Gronp  II. — Nine  cases  in  which  the  symptoms  or  con- 
ditions  were  approximated  more  closely  to  those  of  pyasmia ; 
in  seven  of  these  the  right  side  of  the  heart  was  involved. 

Group  III. — Thirteen  cases  in  which  cardiac  symptoms 
were  prominent,  the  patient  often  having  dropsy,  largo  liver, 
albuminuria,  ur  other  indications  of  deficient  compensation. 

Group  IV. — Six  cases  in  which  cerebral  embolism  or 
aneurism  complicated  the  cardiac  disease. 

Group  V. — Seven  oases,  including  some  rather  special 
instances  in  regard  to  course  or  complications.  In  this 
group  are  four  of  the  cases  with  meningitis,  one  of  multiple 
cancer,  one  of  disease  of  the  hip,  apparently  tuberculous, 
and  one  of  aneurisms  on  both  vertebral  arteries. 

The  classification  is  necessarily  imperfect,  as  all  such 
pathological  or  clinical  groupings  are  known  to  be  ;  it  is 
rather  an  attempt  at  a  convenient  arrangement  in  order. 


Group  I. 

Cass  1.  Malignant  endocarditis  of  mitral  valve;  pyrexia; 
anmmia  ;  optic  neuritis  ;  albuminuria  ;  hemiplegia  ;  ohsiruc- 
tion  of  vessels ;  infarcts  in  spleen  and  kidney. — G.  J.  G — , 
8Bt.  14,  was  admitted  under  my  care,  March  17th,  1886. 
He  has  never  had  rheumatic  fever.  Twelve  months  ago  he 
fell  down  some  stone  steps  and  struck  his  occiput.  He  was 
picked  up  unconscious,  brought  to  Guy's  Hospital,  and 
remained  comatose  three  days.  He  returned  home.  There 
was  no  bleeding  from  the  cars.  He  was  well  in  six  weeks, 
but  soon  after  was  troubled  with  vertigo.  He  never  fell  in 
these  attacks  until  six  weeks  ago,  when  he  fell  into  the  road. 
Lately  ho  has  complained  of  pains  in  the  left  leg  and  head- 
ache. Ue  has  lost  appetite  lately,  and  has  had  chiefly  milk 
and  beef-tea. 

On  admissimi. — He  is  very  aneamic,  and  lies  on  his  side 
with  his  legs  drawn  up,  and  arms  fixed  in  between  them. 
He  complains  of  sharp  pain  over  the  stomach,  and  has  much 
tenderness  there.  He  is  very  drowsy,  but  answers  readily 
questions  put  to  him.  The  pupils  are  equal,  and  react  to  light 
and  accommodation.       There  are  petechias  over  the  greater 
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part  of  the  body  ;  tlie  legs  alone  are  free.  The  cardiac 
impulse  is  in  the  fourth  space  ;  it  is  internal  to  the  nipple, 
and  rather  diffused.  There  is  a  loud  blowing  systolic 
murmur  at  the  apex,  extending  to  the  base,  where  it  becomes 
less  distinct ;  it  is  not  traceable  into  the  axilla.  The  second 
sound  is  accentuated. 

The  lungs  are  normal,  except  that  air  enters  the  bases 
badly.  The  spleen  is  slightly  enlarged,  and  extremely  tender, 
so  that  the  patient  cannot  sleep  on  the  left  side.  There  is 
also  some  hardness  and  tenderness  in  the  left  groin,  thought 
to  be  due  to  lymphatic  glands.  The  left  optic  disc  is  rather 
full  and  blurred  on  the  inner  side  ;  the  vessels  tortuous  ; 
no  hsBmorrhages. 

On  the  19th,  the  urine  was  found  to  contain  a  small 
quantity  of  albumen.  The  patient  complained  during  these 
first  few  days  of  severe  pain  on  the  left  side  of  the  abdomen, 
and  occasionally  vomited.  His  temperature  was  constantly 
above  the  normal,  being  from  101°  to  103°  in  the  evening,  and 
99°  or  100°  each  morning. 

On  March  24th  the  bruit  had  a  whistling  character. 

On  the  29th  the  spleen  was  found  projecting  two  inches 
below  the  costal  margin.  Dr.  Goodhart,  who  had  charge  of 
the  case  for  a  time,  noted  that  the  second  sound  over  the 
pulmonary  artery  was  very  accentuated,  and  had  a  sort  of 
systolic  purr  accompanying  it,  suggesting  vegetations  on  the 
aortic  valves. 

On  the  30th  he  was  complaining  of  pain  in  the  knee.  The 
joint  was  not  swollen,  nor  did  it  grate. 

On  April  2nd  the  petechias  were  fading,  and  some  subcon'- 
junctival  hasmorrhages  had  cleared  up. 

8rd. — Pain  in  both  knees. 

5th. — Much  pain  in  both  knees ;  puffiness  of  the  popliteal 
spaces,  and  pain  on  pressure  ;   veins  prominent. 

8th. — Pain  in  the  left  elbow. 

12th. — Left  radial  pulse  feebler;  femorals  scarcely  de- 
tected; tibials  not  to  be  felt;  epistaxis. 

18th. — Headache  and  vomiting  ;  anaemia  noted. 

18th. — Does  not  understand  readily  what  is  said  to  him. 

2l8t. — "  Drawing  "  pains  in  the  head  ;  calls  things  by 
wrong  names  ;  hearing  defective. 
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22Dd. — Double  optic  nouritis. 

24th. — Less  drowsy  ;  more  rational. 

80th. — Slept  well,  but  now  scruaming  with  pain  in  tho 
head,  thruwing  himself  about,  often  putting  his  hand  to 
tho  back  of  his  head,  but  will  not  say  where  the  pain  is.  At 
another  time  in  the  day  had  rigidity  and  paralysis  of  the  left 
arm  and  weakness  of  the  left  leg.  Both  eyelids  were  dropped 
and  tho  eyes  turned  to  the  right ;  occasional  movements  of 
nystagmus  ;  pupils  dilated  ;  slight  left  frontal  paresis. 

May  2nd. — Continued  slight  left  hemiplegia,  but  can 
speak. 

8rd. — Paralysis  of  right  internal  and  inferior  recti. 

10th. — Can  move  the  left  arm  and  leg  now  fairly  well. 

11th. — Irregular  action  of  the  heart;  left  radial  pnlso 
cannot  be  felt. 

I4th. — Face  drawn  to  the  left ;  left  side  much  wrinkled, 
but  weakness  mainly  concerns  lower  half.  After  this  articu- 
lation became  impaired. 

On  May  22nd,  at  5  a.m.,  he  was  stertorous,  with  a  rigid 
left  arm.  Shortly  after  this  he  had  convulsions,  chiefly  on 
the  right  side,  then  in  all  four  limbs.  Cheyne-Stokes 
breathing  came  on,  and  he  died  at  2.30  p.m. 

Autopsy,  May  24M. — The  'pericardium  was  healthy. 

Tho  heart  weighed  6  oz. ;  all  the  cavities  were  in  diastole 
and  empty  of  clot ;  the  cavity  of  the  left  ventricle  was, 
however,  small.  The  posterior  cusp  of  the  mitral  valve  was 
much  thickened,  as  well  as  its  chorda).  Several  of  these  had 
snapped  and  were  curiously  twisted  up.  There  were 
numerous  granulations  on  the  cusp. 

Lungs  normal,  neither  brown  nor  indurated. 

Liver  37  oz.,  healthy. 

Spleen  5  oz.,  practically  one  large  soft  yellow  infarct. 

Kidneys  7  oz.,  acutely  inflamed,  and  containing  several 
infarcts. 

Brain  weighed  52  oz.  The  left  middle  cerebral  and  the 
right  anterior  cerebral  arteries  were  blocked  by  emboli ;  a 
careful  search  revealed  no  others.  The  amount  of  cerebral 
softening  was  very  extensive ;  it  was  chiefly  situated  on  the 
right  side,  and  the  extent  would  probably  be  best  indicated 
by  saying  that  all  parts  above  and  in  front  of  the  posterior 
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brancli  of  the  Sylvian  fissure  were  involved.  The  right  optic 
thalamus  was  shelled  out,  but  the  corpus  striatum  was 
intact.  In  the  centre  of  the  softening,  and  abutting  on  the 
surface  just  above  the  Sylvian  fissure,  were  three  ounces  of 
recently  extravasated  blood.  There  was  another  large  patch 
of  softening,  involving  nearly  the  whole  of  the  left  frontal 
lobe.  The  hgemorrhage  on  each  side  had  extended  into  the 
lateral  ventricles  ;  but  it  appeared  certain  that  there  was  no 
communication  between  them  through  the  foramen  of  Munro. 
Limhs. — An  embolus  was  found  impacted  at  the  bifurca- 
tion of  the  right  popliteal  artery.  The  left  brachial,  axillary, 
and  radial  arteries  were  found  free  from  emboli. 

Case  2.  Aortic  endocarditis,  extending  to  mitral  valve  ; 
pyrexia  ;  rigors  ;  albuminuria  ;  infarcts  in  spleen. — Samuel 
B — ,  aet.  34,  was  admitted  into  my  ward,  under  the  late 
Dr.  Wooldridge,  on  January  18th,  1888,  and  subsequently 
came  under  my  care. 

He  had  jaundice  seven  years  ago,  was  ill  six  or  seven 
weeks,  without  pain,  but  was  not  ill  enough  to  go  to  bed. 

Has  never  had  scarlet  fever  or  rheumatic  fever.  Has 
had  chancres  and  gonorrhoea,  but  no  further  evidence  of 
syphilis. 

For  some  years  has  had  pain  in  his  back  on  walking  much. 
Last  June  he  became  weak  and  tremulous,  so  that  he  could 
not  do  his  work  properly.  Two  or  three  weeks  later  he  had 
cough ;  then  he  went  to  Brighton  for  a  week,  and  while 
there  had  attacks  of  sudden  blindness  in  the  right  eye, 
lasting  two  or  three  minutes.  Once  after  sitting  in  the  sun 
he  could  not  speak,  and  on  another  occasion  could  not 
open  or  move  his  jaws.  Two  or  three  months  later  he  was 
able  to  go  to  work  again.  Three  weeks  ago  he  had  cough, 
weakness,  fluttering  sensation  in  the  chest,  and  was  tremu- 
lous. 

On  admission. — He  is  pale,  with  puffy  face,  swollen  eyelids, 
and  slight  cedema  of  the  feet.  Slight  cough,  no  dyspnoea, 
muco-purulent  sputum  with  slight  red  tinge ;  a  few  r^les 
in  the  right  side  of  the  chest.  Pulse  108,  regular,  long, 
jerky.  Precordial  dulness  reaches  the  third  space  above 
and  the  right  border  of  sternum.      Impulse  in  the  fifth  space. 
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half  an  inch  bolow  and  a  quarter  of  an  inch  ontside  the  nipple. 
Systolic  bruit  at  tho  apex  with  reduplicated  second  sound  ; 
aystolic  and  (liastolic  murmurs  over  both  aortic  and 
pulmonary  areas  at  the  base.  The  liver  is  felt  just  below 
the  edge  of  tho  ribs ;  the  spleen  is  not  felt,  but  there  is 
tendernosR  over  it.  Urine  high  coloured,  sp.  gr.  1028, 
contains  a  trace  of  albumen. 

From  tho  date  of  his  admission  the  illness  lasted  six 
months,  and  he  died  on  July  1 4th.  During  the  whole  of 
this  time  the  temperature  was  febrile.  It  was,  as  a  rule, 
between  98°  and  99°  in  tho  morning,  and  about  101*  in  the 
evening.  Shortly  after  admission,  as  already  stated,  it  was 
above  this  level,  and  again  the  first  few  days  of  February. 
On  the  4th,  5th,  and  Cth  of  March  it  rose,  and  on  the  5th 
the  morning  temperature  was  101°,  the  evening  104*8°. 
From  May  10th  to  May  14th  inclusive,  he  had  five  grains 
of  antifebrin  at  6  p.m.  daily,  with  the  apparent  effect  of 
limiting  the  evening  rise,  especially  on  May  13th,  14th,  and 
15th.  From  the  16th  to  the  23rd  inclusive,  three  grains 
were  given  daily,  with  no  such  marked  result ;  tho  last  four 
days  tho  temperature  was  about  the  same  as  it  had 
previously  been. 

On  January  23rd  he  had  a  rigor,  followed  by  profuse 
sweating,  and  cold  sweats  were  noted  on  February  29th,  on 
March  24th,  and  on  some  other  occasions.  When  first 
admitted  he  was  delirious,  and  this  condition  lasted  some 
days.  Later  on  he  complained  of  odd  sensations,  flutterings 
in  the  chest  and  abdomen,  and  showed  a  nervous  and 
peculiar  manner.  A  fortnight  before  his  death,  he  became 
again  delirious,  with  delusions,  and  on  one  occasion  managed 
to  get  at  some  methylated  spirit  and  drank  it;  this 
necessitated  the  use  of  the  stomach-pump,  and  he  appeared 
to  be  none  the  worse  for  it. 

The  cardiac  murmurs  remained  on  the  whole  much  as  at 
first  :  an  aortic  to  and  fro,  a  pulmonary  systolic  with  clear 
second  sound,  the  diastolic  aortic  heard  loudly  down  the 
sternum  ;  at  the  apex  a  double  first  sound  with  single 
second  and  a  soft  systolic  murmur. 

On  March  81st  the  apical  bruit  was  more  musical,  and 
its  musical  quality  was  noted  on  April  14th  and  17th.     Bat 
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on  April  30th.  I  observed  that  this  feature  increased  as  the 
bruit  was  traced  upwards,  and  that  probably  the  musical 
note  was  of  aortic  origin.  On  May  12th  the  apex  bruit  was 
simply  blowing  and  not  musical.  About  this  time  also  the 
murmurs  became  more  audible  behind,  and  a  systolic  thrill 
was  felt  in  the  second  right  intercostal  space. 

The  pulse-rate  varied  from  90  to  106,  but  during  the 
last  fortnight  was  more  constantly  over  100.  Pulse  tracings, 
taken  on  March  6th  and  March  27th,  showed  the  characters 
of  aortic  regurgitation. 

There  was  no  prominent  trouble  about  the  lungs ;  on 
admission  he  was  spitting  muco-pus  with  a  little  blood,  and 
this  was  present  for  about  a  fortnight.  Physical  examina- 
tion never  revealed  more  than  a  little  dulness  and  rales 
at  the  bases. 

The  liver  enlarged  slightly  during  his  illness,  so  as  to  be 
felt  two  fingers'  breadth  below  the  ribs,  and  it  was  nearly 
always  tender. 

The  sjjZemc  dulness  was  increased  on  March  13th,  though 
the  organ  could  not  be  felt ;  but  it  became  palpable  on 
March  26th,  and  was  felt  on  several  occasions  afterwards. 
On  July  9th,  however,  it  is  stated  that  it  could  not  be  felt. 
He  complained  occasionally  of  flatulence,  but  otherwise 
the  alimentary  system  presented  no  special  features. 

The  urine  contained  a  trace  of  albumen  on  admission. 
Albumen  was  again  found  on  March  6th  in  small  quantity, 
and  continued  to  the  end. 

I  examined  the  optic  discs  on  March  1st ;  they  were 
rather  red,  but  there  was  no  optic  neuritis.  On  March  19th 
also  the  discs  were  normal.  There  is  no  note  of  any  later 
examination. 

He  was  described  as  pale  when  admitted,  but  anaemia  is 
especially  noted  on  April  6th,  and  again  on  May  3rd  and 
May  28th. 

The  only  other  conditions  that  may  be  noted  were  occa- 
sional headache,  pain  in  the  right  eye,  and  complaint  of 
inability  to  see  with  that  eye  (March  7),  slight  indications 
of  facial  paralysis  (March  9),  which  were  not  again  observed, 
and  short  attacks  of  giddiness  (April  5th). 

His  treatment  was  at  first  digitalis  and  quinine  with  ex- 
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pectorants.  On  Februnry  18th  he  wm  ordered  salicylate  of 
sodiurn.  Antifebrin  was  given  in  fivo-grain  doses  for  a  few 
days,  as  already  stated.  On  Jane  1 1th  quinine  and  iron,  and 
on  June  14th  Liquor  Hydrargyri  Perohloridi  and  Tinotura 
CinchonsB  Co.  were  ordered. 

Autopsy. — Recent  pleuriwy  over  the  left  lower  lobe,  with 
typical  red  hepatisation  of  whole  of  this  lobe  ;  the  remainder 
of  the  lungs  was  healthy,  though  rather  tough.  The  bronchial 
glands  were  acutely  swollen. 

The  heart  weighed  19  oz.  Left  ventricle  hypertrophied 
and  dilated.  Extensive  ulcerative  endocarditis  of  aortic 
orifice,  which  was  considerably  obstructed  by  masses  of 
vegetations,  while  the  valve  was  incompetent  from  a  large 
perforation  in  one  valve  the  size  of  a  shilling.  The  endo- 
carditis had  spread  by  contact  to  the  aortic  cusp  of  the  mitral. 
The  mitral  orifice  was  rather  dilated.  There  were  one  or  two 
vegetations  on  the  chordse  tendinese  of  the  mitral  valve,  but 
not  near  its  edge.  The  right  heart  and  left  auricle  were 
normal.  Section  of  the  heart  showed  extreme  fibroid 
changes  in  places,  and  muscular  tissue  replaced  by  delicate 
fibrous  tissue.  Arterial  capillaries,  running  transversely 
among  the  muscular  bundles,  had  rather  thick  walls,  bnt 
were  everywhere  patent. 

The  liver  weighed  80  oz.,  was  nutmeggy  on  section,  and 
rather  tough. 

The  spleen  weighed  29^  oz. ;  it  showed  numerous  infarcts 
of  various  dates  ;  some  quite  recent,  and  others  decolorising ; 
and  one  large  scar,  containing  a  yellow  centre,  represented 
the  oldest  stage. 

Kidneys  18|  oz.  ;  large  and  injected  in  a  mottled  manner, 
and  containing  numerous  punctiform  hcemorrhages  on  the 
surface  of  the  cortex.     The  capsules  stripped  off  easily. 

Casi  8.  Mitral  endocarditis ;  pyrexia ;  optic  neuritis ; 
nnsemia ;  infarcts  in  spleen  and  kidneys. — Minnie  G — ,  at. 
11,  was  admitted  under  my  care  on  July  19th,  1890. 

She  is  one  of  a  family  of  nine,  three  of  whom  are  dead, 
aud  the  others  are  not  very  healthy.  Her  mother  has  had 
rheumatism,  and  suffers  from  her  heart. 

The  child  was  healthy,  with  the  exception  of  "  remitting 
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fever/'  till  eighteen  months  ago,  when  she  began  to  have 
dyspnoea,  palpitation,  and  attacks  of  faintness.  She  then 
wasted  and  lost  appetite.  Some  months  ago  she  began  to 
limp,  and  complained  of  pain  in  the  right  hip-joint,  and  five 
weeks  ago  she  was  taken  into  the  Evelina  Hospital,  and  was 
in  three  weeks.  She  then  went  home,  and  was  kept  in  bed 
with  a  weight  attached  to  the  leg  for  ten  days. 

On  admission. — She  is  fairly  well  nourished,  fair  com- 
plexion, pale,  but  the  lips  and  gums  of  good  colour.  The 
chest  is  normal,  except  at  the  right  apex,  where  the  entry  of 
air  in  front  is  not  good,  and  behind  the  expiratory  sound  is 
prolonged.  The  pulse  is  regular,  106,  rather  small.  The 
heart's  dulness  is  normal ;  the  impulse  in  the  fourth  space 
rather  diffused,  most  marked  under  the  nipple,  rather 
forcible.  There  is  a  systolic  bruit,  loudest  at  the  apex,  but 
audible  in  the  axilla  and  behind,  and  indeed  over  the  greater 
part  of  the  chest. 

The  temperature  on  admission  was  102*4°,  the  following 
evening  it  was  101°,  and  for  the  next  three  weeks  it  ranged 
between  98*4°  in  the  morning  and  101*4°  in  the  evening, 
being  for  the  most  part  between  99°  and  101°.  She  was 
ordered  small  doses  of  Liq.  Strychninaa  and  Tr.  Digitalis. 

Towards  the  end  of  August  she  complained  of  pain  in  the 
umbilicus,  and  on  examination  some  tenderness  of  the  left 
iliac  region  and  pain  about  the  left  hip- joint  were  noticed. 

August  22nd. — The  systolic  apex  bruit  is  quite  musical 
and  high-pitched. 

September  8th. — Some  tenderness  over  the  spleen. 

15th. — During  the  last  week  she  has  had  two  shivering 
fits. 

17th. — A  rigor  again  last  night.  She  seems  worse  this 
morning  ;  the  tongue  is  furred,  she  has  headache,  and  some 
pain  in  the  splenic  region.  The  urine  is  acid,  free  from 
albumen. 

21st. — The  spleen  can  be  just  felt  below  the  costal  margin. 

27th. — There  are  indications  of  optic  neuritis;  the  edge 
of  the  right  disc  is  indistinct,  of  a  violet  colour,  and  the 
disc  is  somewhat  hazy.  The  veins  outside  the  disc  are  more 
dilated  than  those  on  the  disc.      The  left  disc  is  a  little  hazy. 

October  4th. — The  child  is  now  decidedly  anasmic.     She 
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again  complains  of  puin  in  tho  left  hip.  The  apex  murmnr 
is  loud  and  musicnl,  and  the  second  sound  is  accentuated. 

Cth. — Dr.  Washbourn  reported  that  he  had  made  somo 
cultivations  from  the  blood  of  this  patient,  and  that  he  had 
obtained  a  growth  of  Slreptococcim  pyog&neH. 

Tho  temperature  varied  now  between  98°  in  the  morning 
and  .102°  or  103°  in  the  evening.  She  had  rigors  on  the 
7th,  9th,  and  10th,  but  these  did  not  appear  to  influence  the 
temporuturo.  On  October  16th  the  right  hand  was  numb, 
tingling,  and  weak  ;  but  it  was  better  the  next  day.  Anti- 
pyrin  and  antifebrin  were  given  in  small  doses  at  this  time, 
but  caused  sickness,  and  wore  therefore  discontinued.  Ab- 
dominal pain  was  troublesome,  and  was  treated  by  hot 
fomentations  and  poultices. 

27th. — She  passed  a  motion  not  unlike  that  of  typhoid  of 
fever ;  it  was  bright  yellow  in  colour,  with  streaks  of  blood, 
alkaline  in  reaction,  but  without  much  odour  ;  it  was  mostly 
liquid,  with  a  fow  scybala.  The  abdomen  was  much  distended, 
tender  at  the  lower  part.  There  were  no  spots.  The  motions 
soon  became  more  normal,  and  the  bowels  were  then  con> 
stipated. 

November  9th. — Optic  neuritis  not  increased,  worse  on 
right  than  loft  side  ;   right  retinal  veins  very  tortuous. 

During  the  latter  part  of  November  she  again  had  much 
abdominal  pain,  and  anaemia  continued  to  be  a  marked 
feature. 

In  January  she  had  cough,  and  some  bronchitio  r&les 
were  heard  in  the  chest.  She  became  weaker,  paler,  more 
apathetic,  and  even  drowsy,  requiring  to  be  roused  to  take 
food,  but  still  complaining  of  some  abdominal  pain. 

On  tho  14th  it  was  noted  that  the  spleen  had  much  en- 
larged since  the  beginning  of  the  month  ;  it  reached  down 
to  the  level  of  the  umbilicus,  and  the  liver  projected  three 
quarters  of  an  inch  below  the  right  ribs.  Her  cough  con- 
tinued troublesome,  and  she  was  unable  to  sleep.  She  got 
progressively  weaker,  emaciated  rapidly,  the  temperature 
fell  below  normal,  and  she  died  on  January  21st,  six  months 
and  two  days  after  coming  into  the  hospital. 

The  record  of  the  temperature  between  August  8th  and 
September  30th  has  been  mislaid ;  but  from  this  date  to  a 
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few  days  before  her  death,  it  presented  daily  oscillations  of 
considerable  regularity  ;  that  is  to  say,  tbe  lowest  morning 
temperature  was,  as  a  rule,  at  or  below  99°,  and  the  highest 
evening  temperature  was  generally  above  101°.  The  differ- 
ence between  the  two  was  at  least  3°.  During  the  month 
of  December  there  was  a  tendency  for  the  fever  to  be 
higher.  The  last  really  high  temperature  was  on  January  15th ; 
it  fell  during  the  16th  and  17th  to  normal,  and  the  last  four 
days  of  life  was  subnormal.  The  pulse  during  these  four 
months  was  mostly  from  120  to  140  ;  the  respirations  from 
28  to  34. 

Autopsy  hy  Dr.  Pitt. — The  brain  contained  a  slight 
excess  of  cerebro- spinal  fluid  beneath  the  membranes  ;  those 
covering  the  second  and  third  left  frontal  convolutions,  and 
the  central  convolutions  on  both  sides,  were  ochreous  in 
colour  from  blood  which  had  been  long  extravasated. 
There  was  no  other  change  obvious,  except  that  at  the  tip 
of  the  left  temporo-sphenoidal  convolution  there  was  a 
depressed  scar,  irregular,  about  half  an  inch  along,  and 
radiating  in  several  directions.  There  was  a  slight  thinning 
of  the  cortex  at  this  point.  There  were  about  ten  minute 
fibroid  nodules  beneath  the  pia  mater  from  |  to  1  mm,  in 
diameter  ;  they  were  discrete  and  far  from  one  another. 
There  was  no  inflammation  near  them,  and  their  nature  is 
obscure.  The  vessels  of  the  brain  appeared  normal.  Weight 
38  oz. 

Pleurse. — Serum,  4  oz.  in  the  right,  and  one  in  the 
left  pleuraB. 

Lungs. — Typical  heart-lungs  ;  a  patch  of  early  broncho- 
pneumonia at  the  middle  and  posterior  part  of  the  left  lung. 
The  central  portions  of  the  lung  were  airless,  and  sank 
more  readily  in  water  than  did  the  peripheral  portions.  The 
bronchial  glands  were  swollen. 

Heart. — Weight  8-|-  oz.  (normal  weight  for  this  age 
4^  oz.).  Eight  side  slightly  dilated;  apex  still  formed  by 
the  left  ventricle.  Left  ventricle  markedly  dilated  and  hyper- 
trophied.  Fungating  endocarditis  of  the  mitral  valve ;  some 
of  the  chordae  tendinese  ruptured  and  rolled  up  into  knots 
with  lymph.  The  margin  of  the  valve  towards  the  auricle 
was  covered  with  numerous  projecting  masses  of  organising 
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clots.  These  were  decolonrised  and  tough  and  of  some 
date.  There  was  an  area  abont  one  and  a  half  inches 
across  on  the  left  wall  of  the  auricle,  extending  to  the  valve, 
which  was  covered  with  numerous  small  projecting  nodules 
of  organising  vegetations.  Those  had  been  formed  partly 
by  tbo  flapping  of  the  ruptured  cords,  and  partly  by  the 
regurgitant  stream. 

The  rest  of  the  auricular  endocardium  was  opaque  and 
thickened.  Microscopically,  those  vegetations  were  on  their 
surface  covered  with  innumerable  micrococci  aggregated  in 
dense  groups.  They  appeared  to  be  staphylococci,  rather 
than  streptococci,  for  nowhere  could  any  strings  be  found. 

The  other  valves  were  normal ;  and  to  the  eye  the  cardiac 
muscle  appeared  normal. 

Pericardium. — Normal. 

The  peritoneal  cavity  contained  18  oz.  of  fluid.  The 
liver  weighed  33  oz.,  and  was  healthy,  not  nutmeggy  in 
appearance,  with  several  superficial  patches  of  fatty  infiltra- 
tion, sharply  defined,  about  two  or  three  inches  across. 
These  were  confined  to  the  area  in  front  of  the  right  kidney, 
and  did  not  appear  to  be  embolic. 

The  spleen  was  very  large,  weighing  15  oz.  There  was 
a  chronic  capsulitis,  with  several  large  infarcts  of  varions 
date.  Some  of  these  were  nearly  white  in  colour,  caseons 
and  indurated  round  the  margin.  Others  were  recent,  dull 
red  in  colour,  and  not  so  dense  as  the  former. 

Kidneys. — 6  oz. ;  there  were  several  infarcts,  most  of  them 
old  scars,  leaving  depressed  areas  ;  one  still  with  a  line  of 
caseous  material  at  the  surface.  In  addition  there  were 
some  larger  and  more  recent  infarcts,  one  of  which  had  not 
begun  to  absorb  ;  the  centre  was  necrotic  and  the  margin 
hyperaemic.  Some  of  the  glomeruli  were  marked  out  with 
petechisB,  and  there  was  mottling  of  the  tissues,  so  that  there 
certainly  was  some,  but  not  much,  acute  nephritic  change. 

Oasi  4.  Mitral  endocarditis;  former  rheumatism;  pyrexia; 
albuminuria ;  anaemia  ;  optic  neuritis  ;  convulsions  ;  tarda- 
ceous  spleen,  with  infarct ;  lardaceous  inflamed  kidneys. — 
Margaret  M — ,  eat.  38,  was  admitted  under  my  care  on 
October  10th,  1887. 
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She  had  rheumatic  fever  when  sixteen  years  of  age,  and 
also  about  two  years  ago,  when  she  was  laid  up  for  three 
months.  About  seven  years  ago  the  nose  used  to  bleed 
occasionally.  Last  January  she  caught  cold  and  had 
shivering  now  and  then,  and  she  has  continued  weakly  and 
feverish  since.  Two  months  ago  she  noticed  red  spots  on 
her  legs ;  they  disappeared  and  came  again,  and  she  has 
not  been  free  from  them  since.  Lately  some  of  them  have 
felt  painful  whea  touched.  About  a  fortnight  ago  she 
became  very  short  of  breath  whenever  she  exerted  herself 
in  any  way.  Sometimes  her  heart  used  to  palpitate  a  good 
deal,  and  her  head  ached.  Her  appetite  has  been  good. 
The  gums  have  never  been  affected. 

On  admission. — She  is  anaemic  and  weak,  but  free  from  pain 
while  she  is  resting.  On  both  legs  are  numerous  haemor- 
rhagic  spots,  varying  in  colour  and  size,  some  being 
petechise,  others  amounting  to  vibices.  The  legs  are  nob 
now  swollen,  but  they  have  been.  The  lips  and  gums  are 
pale,  the  tongue  dry  ;  the  bowels  are  regular.  The  lungs 
appear  nearly  normal ;  resp.  20 ;  no  cough.  The  hearths 
apex  beat  is  felt  in  the  fifth  space,  one  inch  directly  below 
the  nipple.  The  cardiac  dulness  is  normal.  There  is  a  loud 
systolic  bruit  at  the  apex,  heard  towards  the  axilla,  but  only 
faintly  towards  the  base  ;  and  here  the  murmur  is  louder 
over  the  pulmonary  artery  than  over  the  aorta.  No  murmur 
is  heard  behind.  Hepatic  dulness  reaches  two  inches  below 
the  costal  margin  in  the  nipple  line,  beginning  above  at  the 
sixth  interspace.  The  liver  is  painful  on  percussion.  The 
spleen  is  enlarged,  extending  in  front  below  the  edge  of  the 
ribs,  and  it  is  tender  on  percussion. 

Urine,  sp.  gr.  1022,  contains  no  blood,  nor  albumen,  nor 
sugar.  The  temperature  was  100'4°  on  the  evening  of 
admission. 

She  has  not  menstruated  since  January. 

The  patient  continued  weak,  without  other  notable  com- 
plaint, and  she  had  an  oscillating  temperature,  which  reached 
101°  or  102°  in  the  evening,  and  fell  to  99°  or  98°  in  the 
morning.  On  October  25th  there  was  thin  line  of  albu- 
men on  adding  nitric  acid  to  the  urine.  On  the  28th  I 
found  double  optic  neuritis. 
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On  this  day  also  she  had  a  slight  fit,  in  which  the  left 
arm  was  convulsed,  and  the  right  slightly  so ;  it  continued 
three  or  four  minutes  ;  she  romembored  nothing  of  it  after- 
wards. On  October  3rd  petechias  appeared  on  the  chest 
and  a  few  behind  the  left  shoulder.  The  hsDmocytometer 
showud  that  white  corpuscles  were  in  proportion  to  the  red 
as  7  ur  8  to  100.  The  spleen  could  be  felt  2^  inches 
vertically  from  the  edge  of  the  ribs  in  the  nipple  line.  It 
was  very  tender. 

On  November  1st  the  purpuric  spots  were  fading,  and 
were  almost  gone  on  the  3rd.  On  November  4th  she  had 
anothor  fit,  in  which  she  was  unconscious  and  screamed. 
The  face  and  limbs  were  convulsed,  especially  the  face,  and 
the  eyes  were  turned  to  the  right.  The  fit  lasted  some 
minutes.  On  November  5th  she  was  very  dull,  and  could 
with  difficulty  be  persuaded  to  take  food.  The  urine  was 
smoky,  neutral  in  reaction,  contained  blood,  albumen,  a  large 
nnmber  of  blood  corpuscles,  and  granular  casts.  She  died 
the  following  day  at  6  a.m. 

There  was  no  change  in  the  murmur  at  any  time  ;  and  no 
glands  wore  observed  to  be  enlarged.  The  report  contains 
no  record  of  temperature  beyond  October  18th. 

The  autopsy  was  made  by  Dr.  Perry : 

The  heart  weighed  13  oz.  There  was  mnch  fat  on  the 
right  ventricle  and  and  at  the  apex  of  the  left,  and  the  right 
ventricle  showed  much  fatty  infiltration.  There  were  no 
petechia)  under  the  pericardium. 

Mitral  valve. — The  edges  were  thickened  and  puckered  ; 
a  vegetation,  the  size  of  a  pea,  on  the  anterior  flap,  and  one 
of  less  size  on  the  opposite  point  of  the  valve  ;  and  above 
this,  on  the  auricular  endocardium,  a  roughened  surface,  as 
from  friction  of  the  vegetation  against  it.  The  circumference 
of  the  orifice  was  nearly  four  inches.  Aortic  valves  healthy. 
There  was  no  ulceration  on  the  right  side.  A  piece  of  the 
mitral  valve,  cut  and  stained  with  methyl  violet,  showed  no 
more  than  a  roughened  surface,  and  beneath  it  a  good  deal 
of  leucocytiil  infiltration. 

The  liver  was  normal.  The  spleen,  17  oz.  was  soft 
and  slightly  lardaceous  ;  it  contained  an  old  infarct  of  con- 
siderable size. 
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The  hidneys,  19|  oz.  had  a  white  cortex  with  well- 
marked  stellate  veins  ;  the  pyramids  dark  and  congested. 
Methyl  violet  showed  slight^  but  almost  universal,  lardaceous 
change  in  the  vessels.  The  degeneration  of  epithelium  was 
shown  to  be  considerable.  Thickening  of  Bowman's  capsule 
occasionally  present ;  some  glomeruli  much  dilated  ;  vessels 
not  thickened,  and  only  lardaceous  just  at  their  entry  into  the 
tufts.  Tubes  compressed  and  destroyed  by  enormous  inter- 
stitial growth.  Some  tubes  dilated  with  flattened  epithelium, 
some  blocked  with  proliferating  epithelium,  some  containing 
large  homogenous  colloid  casts  with  indented  edges.  The 
medulla  showed  no  lardaceous  change  in  the  vessels,  but 
much  increase  of  connective  tissue,  and  small  cell  infiltration, 
with  destruction  of  tubes. 

The  brain  weighed  49  oz.  and  was  healthy. 

Case  5.  Mitral  and  aortic  endocarditis ;  -pyrexia ; 
"  typhoid  "  motions  ;  orchitis  ;  inflamed  joints  ;  infarcts  in 
spleen  and  hidneys. — J.  T — ,  set.  32,  was  admitted  under  my 
care  into  Stephen  Ward,  Guy's  Hospital,  on  September  8th, 
1884.  His  work  consisted  in  cooking  sheep's  feet  in  large 
quantities  in  coppers,  so  that  he  was  exposed  to  great  heat, 
and  frequently,  on  returning  from  his  work,  had  shivering 
fits.  His  father  is  well,  aet.  73.  His  mother  suffered  from 
ununited  fracture.      Four  brothers  and  sister  are  well. 

He  had  rheumatic  fever  five  years  ago,  and  hai^  been 
told  by  a  doctor  that  he  has  heart  disease.  He  often 
complains  of  his  limbs  and  is  subject  to  colds.  He  has 
been  married  six  years,  and  has  three  children,  of  whom  two 
are  living,  but  are  not  strong. 

He  was  at  work  until  Monday,  September  1st,  when  he 
came  home  early,  complaining  of  pains  in  his  back  between 
the  shoulders;  and  he  had  several  shivering  fits.  He  took 
to  his  bed  on  Tuesday,  and  suffered  from  shortness  of  breath 
and  great  thirst.  He  has  scarcely  taken  any  solid  food 
since  the  commencement  of  his  illness.  On  Thursday,  the 
4th,  Dr.  Marshall,  the  parish  doctor,  saw  him,  and  prescribed 
a  saline  purge,  together  with  calomel  and  jalap.  On 
Saturday  he  advised  his  coming  to  the  hospital. 

On  admission. — His  temperature  was   103*2°;  pulse  TOO; 
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respirations  40 ;  alaD  nasi  acting  ;  skin  dry ;  tongue  dry, 
red  at  tip  and  edges,  covered  in  the  middle  with  brown  far. 

Moist  sounds  were  noted  at  both  bases  in  front,  and  the 
Iieart's  action  was  very  rapid.  The  bowels  were  opened 
twice  on  the  day  of  admission,  but  the  motions  were  not 
loose. 

On  enquiring  into  his  surroundings,  it  appeared  that 
there  was  no  epidemic  in  the  neighbourhood.  He  was 
ordered  five  pints  of  milk  ;  brandy  4  ounces. 

At  5.80  p.m.  he  had  an  anxious  expression,  was  sensible, 
bnt  flurried  and  nervous.  The  muscles  all  over  the  body 
were  twitching.  Skin  dry  and  hot.  The  temperature  was 
lOS'S''  in  the  evening,  and  fell  to  102*8°  at  midnight. 

September  9th. — Passed  no  urine  till  1  p.m.  to  day,  and 
then  passed  it  in  bed.  Motions  to-day  were  of  fluid  con- 
sistency, and  of  bright  yellow  colour.  The  abdomen  is 
much  distended;  not  tender;  no  spots.  The  left  side  of  the 
scrotum  is  red,  and  the  testicle  is  swollen  and  very  tender. 
Temperature  in  the  early  morning  was  101.8°,  it  rose  to 
103*2°  in  the  afternoon,  and  was  102*8°  at  midnight.  Pulse 
from  124  to  132.     Resp.  36  to  40. 

September  10th. — Passed  three  motions  in  the  night, 
regarded  as  "  typically  typhoid."  This  morning  he  lies  on 
his  back,  with  very  anxious  expression ;  hurried  breathing ; 
tongue  covered  thickly  with  moist  white  fur.  Answers 
when  spoken  to,  and  does  what  he  is  directed,  but  is 
constantly  muttering  "  Oh,  what  shall  I  do  ?"  The  tempera- 
ture was  between  102°  and  103°  all  day;  his  bowels  were 
open  about  midnight. 

September  11th. — Delirious  this  morning.  Screams  on 
being  washed ;  passes  everything  under  him.  The  dis- 
tension of  the  abdomen  much  less  ;  the  spleen  cannot  be 
felt ;  there  are  no  rose-spots,  but  a  few  petechisd  over  the 
chest.  The  heart's  action  is  very  rapid,  markedly  irregular, 
but  no  bruit  is  audible  on  auscultation.  The  impulse  is 
felt  three  quarters  of  an  inch  outside  the  nipple,  and  one 
inch  below.  Orchitis  is  less  ;  he  perspires  profusely.  The 
tongue  is  covered  with  moist  white  fur;  sordes  on  lips. 
Reflexes  normal. 

At  3.30  p.m.  he  was  nearly  unconscious,  though  there  was 
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obvious  tenderness  of  the  right  arm,  mostly  about  the  wrist 
and  elbow-joint;  but  he  is  generally  hyperaesthetic.  Petechise 
are  noticeable  over  the  chest,  forearm,  and  back  of  right 
hand.  There  is  some  bronchitis.  The  temperature  was 
102-8°  at  6  a.m.,  fell  to  102°  at  3  p.m.,  and  rose  in  the 
evening  to  103'4°.  He  was  ordered  15  minims  of  tincture 
of  digitalis  in  ammonia  mixture  every  three  hours. 

September  12th. — He  has  had  a  very  bad  night.  Has 
been  sponged  four  times  since  9  p.m.,  but  without  any  great 
reduction  of  temperature.  At  9  a.m.  it  had  risen  to  105*8°. 
The  bowels  were  open  three  times  in  the  night.  He  is  now 
quite  unconscious,  lying  with  half-closed  eyes.  The 
petechias  are  numerous  over  the  right  shoulder  and  chest ; 
there  are  no  typhoid  spots.  The  left  wrist-joint  and  elbow- 
joint  are  very  tender.  The  orchitis  is  about  the  same. 
The  abdomen  is  distended.  There  is  a  symmetrical  eruption 
over  the  backs  of  both  hands  and  forearms,  and  on  the 
dorsum  of  each  foot ;  it  is  red,  diffused,  erythematous  ;  not 
raised  ;  disappears  on  pressure.  The  temperature  continued 
to  be  high  all  day.  It  was  105*6°  at  9  a.m.,  104*2°  at  12, 
104*4°  at  6  p.m.,  and  105°  at  9  p.m.  On  each  of  these 
occasions  it  was  reduced  two  or  more  degrees  by  sponging. 
He  died  at  11.10  p.m. 

Autopsy. — Pronounced  rigor  mortis  and  hypostasis.  The 
right  pleura  was  adherent  to  the  parietes  at  the  base  ;  the 
left  was  also  adherent  to  the  chest  wall  and  thickened.  Both 
lungs  were  congested,  especially  at  the  base,  and  oedematous, 
and  pus  was  present  in  the  smaller  tubes.  The  peri- 
cardium, was  completely  adherent  to  the  heart  everywhere ; 
and  coarse  filaments  stretched  between  it  and  the  adjacent 
pleura.  The  adhesions  separated  with  some  difficulty.  In 
the  left  auricle  there  was  no  friction  lines  nor  vegetations. 
The  mitral  valve  was  thickened  with  many  vegetations,  for 
the  most  part  small,  and  situate  at  the  free  edges.  The 
chordae  were  intact.  The  endocardium  of  the  left  ventricle 
just  below  the  valves  was  thickened,  and  showed  a  granu- 
lating patch  about  the  size  of  a  threepenny-piece.  On  the 
free  edges  of  the  aortic  valves  were  some  small  granulations. 
The  right  side  was  quite  normal. 

The  large  vessels  were  healthy.     The  small  intestines  were 
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quite  healthy,  without  trace  of  any  ulceration  and  swelling  of 
Peyer's  patches  and  solitary  glands.  Contents  bright 
yellow.  Liver  normal.  Spleen  enlarged,  soft,  with  several 
partially  docolorised  infarcts,  not  softening.  Supra-renal 
capunles  normal.  Kidneys  swollen,  pale,  mottled  on  the 
surface,  with  many  small  decolorised  (yellow)  infarcts  and 
one  or  two  larger  ones  ;  none  softening.  Bladder  healthy. 
Left  testicle  :  purulent  lymph  in  tho  digital  fossa.  'ITie  epi- 
didymis was  not  swollen  or  hard  ;  there  were  no  signs  of 
inflammation  in  the  vesiculao  seminalos,  or  any  trace  of 
inflammation  of  urethra.  There  was  no  pus  in  the  left 
shoulder-joint,  nor  in  the  left  elbow  ;  but  on  making  an 
incision  in  the  neighbourhood  of  the  joint  some  oozed  out, 
but  from  what  point  could  not  be  ascertained. 

Case  6.  Chorea;  mitral  endocarditis  ;  pyrexia;  peisehiM; 
retinal  hiemorrhages ;  "  typhoid  '*  stools.  No  autopsy. — 
John  P.  G — ,  ast.  6,  was  admitted  into  the  Evelina  Hospital 
under  my  care  on  November  27th,  1884.  His  father  was 
alive,  but  his  mother  had  died  of  acute  rheumatism ;  and 
there  was  a  strong  history  of  rheumatism  in  the  mother's 
family.  On  the  father's  side  an  uncle  had  had  rheumatic 
fever. 

This  child  had  measles  and  whooping-cough  when  eighteen 
months  old.  Five  months  ago  he  fractured  his  right  clavicle. 
His  present  complaint  dates  from  two  weeks  ago,  when 
twitching  movements  were  first  noticed,  and  they  have 
gradually  got  worse.  He  has  also  complained  of  pain  in 
the  right  side.     He  is  not  known  to  have  had  any  fright. 

On  admission. — He  is  a  child  with  fair  complexion.  There 
are  slight  choreic  movements,  most  noticeable  in  the  hands 
and  arms,  and  least  in  the  lower  extremities.  He  can  feed 
himself.  The  tongue  is  fairly  clean.  Temperature  was 
normal  on  admission.  There  is  no  pain  in  any  of  the  joints. 
The  cardiac  impulse  is  in  the  fourth  space  just  under  the 
nipple  ;  no  increase  of  cardiac  dulness  ;  a  very  soft  bruit  at 
the  beginning  of  the  first  sound,  heard  only  at  the  apex  ; 
there  is  no  thrill. 

The  lungs,  spleen,  and  liver  appear  to  be  normal. 

November   28th. — The    temperature   rose   to    103*2*  at 
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3  p.m.  The  tongue  is  furred,  white.  There  is  no  diarrhoea ; 
no  rash  ;   no  pain;  no  sickness. 

At  midnight  the  temperature  fell  to  97*4°,  rose  again  in 
the  course  of  the  next  day  to  103"2°,  and  fell  again  at  9  p.m. 
to  99°.  He  complained  of  headache,  had  a  flushed  face, 
slight  cough ;  and  the  bowels  were  confined,  so  that  castor 
oil,  and  subsequently  an  enema,  was  given.  The  bowels 
were  moved  three  times. 

30th. — Complaint  of  abdominal  pain.  Slight  cough.  No 
sweating.  Temp.  2  a.m.,  103°;  6  a.m.,  99-6°;  12  noon, 
101-6°;  3  p.m.,  99-4°;  9  p.m.,  103-4°;  midnight,  97-4°. 
Ordered  one  grain  of  quinine  every  four  hours. 

December  1st. — The  abdomen  is  moderately  distended; 
there  is  no  sore  throat,  no  diarrhoea.  Some  gurgling  in  the 
right  iliac  region.      Face  flushed,  tongue  moist  and  white. 

4th. — No  change  in  the  general  symptoms.  The  tempe- 
rature continues  to  be  of  the  intermitting  type,  varying  from 
98°  to  104°.  There  is  no  diarrhoea.  The  nurse  thinks  she 
recognises  a  typhoid  smell. 

Between  the  6th  and  the  1 1th  the  temperature  had  a  less 
decidedly  intermittent  character,  and  the  oscillations,  of 
which  there  were  three  or  four  in  a  day,  were  rarely  more 
than  2°,  ranging  between  100°  and  103°.  On  the  11th  there 
was  a  difference  of  3-8°  between  two  observations,  and  on 
the  12th  a  sudden  rise  of  4°,  and  these  wider  excursions 
continued  till  the  18th,  three  days  before  death. 

15th. — The  report  says  : — "  He  is  now  having  typical 
typhoid  stools,  and  complains  of  much  pain  in  the  abdomen. 
He  has  a  few  petechial  spots  on  the  inner  side  of  the  left 
thigh,  on  the  scrotum,  and  on  the  lumbar  region  behind. 
The  temperature  is  highest  in  the  afternoon  and  evening. 
The  respirations  are  twenty-four  to  the  minute;  the  pulmonary 
sounds  fairly  normal,  except  at  the  bases,  where  there  is  a  little 
crackling.  The  heart  sounds  have  altered  since  admission ; 
the  systolic  bruit  is  much  louder,  and  is  no  longer  localised, 
but  can  be  heard  in  the  axilla.  The  second  sound  is  accen- 
tuated. Pulse  140.  He  moans  with  pain,  which  he  refers 
to  the  epigastrium.  No  pain  in  the  joints.  He  has  been 
taking  daily — milk,  two  pints  ;  broth,  one  pint ;  brandy, 
three  ounces.      Hitherto  he  has  taken  this  well,  but  he  has 
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vomited  to-day,  and  the  broth  is  omitted.  Tongue  moist, 
slightly  fntred.  Ordered  yesterday  Tr.  Opii  inv  ex  AquA 
omni  noote.  On  December  19th  he  was  ordered  Tr.  Ferri 
Porohloridi  nivii,  Potass.  Citratis  gr.  v,  Syrnpi  Limon.  3ss, 
AquA  nd  5ij,  t.  d.  s. 

2Uth. — Me  is  apparently  blind  with  both  eyes,  though  the 
pupils  react  slightly  to  the  stimulus  of  light.  There  are 
large  hfemorrhages  in  both  retina ;  no  neuritis.  He  has 
internal  strabismus  on  the  right  side,  but  this  is  due  pos- 
sibly to  his  well-marked  hypermetropia.  The  trunk  is 
covered  with  small  petechial  spots,  'ilie  abdomen  is  less 
distended ;  he  continues  to  havo  motions  like  those  of 
typhoid.  The  mouth  and  tongue  continue  comparatively 
clean  and  free  from  sordes.  The  pulse  is  feebler,  144.  He 
now  takes  three  ounces  of  brandy.  He  still  has  a  good  deal 
of  pain  when  the  effects  of  the  opium  have  passed  off,  and 
he  is  not  always  quite  conscious. 

2l8t. — Died  at  8.40  a.m.  His  temperature  had  fallen  to 
97**  at  3  a.m.,  but  rose  again  to  100°  before  death. 

No  inspection  was  allowed. 

Cask  7.  Ulcerative  endocarditis ;  mitral  regurgitation ; 
enlarged  liver  and  epleen ;  hmmaturia ;  ejtistaxia ;  retinal 
hfemorrhages ;  severe  antemia,  (From  notes  by  Mr.  F.  Well- 
ford). — Henry  C.  K — ,  set.  34,  was  admitted  under  my  care 
on  March  6th,  1889,  for  pain  in  the  cardiac  region,  over  the 
right  side  of  the  chest  and  back;  for  cough,  occasional  spitting 
of  blood,  pains  in  the  legs  and  swelling  about  the  ankles. 

TAfe  history — The  patient  was  bom  in  Limehouse,  and 
lived  in  London  as  a  working  man  till  he  was  twenty-eight. 
He  went  to  sea  as  a  coal-trimmer,  and  spent  six  years  on 
the  Baltic,  Mediterranean,  and  American  waters.  He  left 
the  sea  last  July,  and  from  then  to  December  21st  worked 
in  a  jam  factory.  He  has  been  out  of  work  since  December 
2l8t,  and  has  not  lived  so  well  since.  He  married  in  1882, 
and  has  two  children. 

Family  history. — Father  alive,  fifty-nine ;  rheumatic, 
paralysed.  Mother  alive,  sixty ;  supposed  to  have  been 
consumptive  when  young.  One  of  his  mother's  brothers 
died  from  consumption.     Three  sisters,  all  healthy,  except 
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one,  wlio  is  not  strong ;  patient  does  not  know  if  there  is 
anything  definitely"  the  matter  with  her.  Two  brothers, 
both  healthy. 

Personal  medical  history. — When  about  eight  years  old 
patient  was  treated  at  the  London  Hospital  for  St.  Vitus's 
dance  and  heart  disease.  He  gradually  got  better,  but 
has  always  been  troubled  by  palpitations  and  pain  about  the 
heart,  especially  when  lifting  weights  and  exerting  himself 
much.  He  has  always  been  subject  to  colds  and  sore 
throats.  He  was  three  months  in  King's  College  Hospital 
when  about  eighteen  for  heart  disease.  When  twenty-one 
was  in  Guy's,  under  Mr.  Durham  (Cornelius  Ward),  with 
a  broken  jaw.  From  the  report  then  made  it  seems  that 
the  wound  gave  great  trouble  by  constantly  bleeding  during 
the  first  eight  days  after  his  admission.  When  twenty- 
eight  he  had  a  fall  from  a  tram-car,  and  was  treated  at 
St.  Thomas's  Hospital  for  concussion  of  the  brain.  Four 
years  ago  he  had  an  attack  of  dysentery  at  Galaty,  and  was 
ill  all  the  voyage  home  to  Antwerp,  where  he  was  landed 
and  sent  to  a  hospital.  Two  years  ago  he  fell  forty  feet 
off  the  end  of  a  jetty,  and  was  in  consequence  in  the  London 
Hospital  for  three  weeks  ;  he  did  not  sustain  any  permanent 
injury.  The  last  year  that  he  spent  at  sea  he  began  to  feel 
slack  and  out-of-sorts,  and  disinclined  to  do  his  work,  which, 
he  says,  was  very  unusual  with  him.  In  October  last  he 
found  his  work  too  much  for  him.  He  first  noticed  attacks 
of  pain  in  his  back,  then  a  constant  dull  gnawing  pain  over 
the  heart ;  a  little  later  he  vomited  up  his  food,  and  about 
the  same  time  began  to  have  a  cough,  and  now  and  then  to 
spit  up  a  little  blood.  Since  his  discharge  on  December 
21st  he  has  got  steadily  worse.  The  pains  are  more  fre- 
quent, and  the  cough  more  constant ;  the  vomiting  after  food 
has  ceased,  but  his  cough  often  makes  him  retch.  His  ankles 
and  feet  swell  at  times,  and  he  is  much  troubled  with  night 
sweats.  He  first  noticed  these  last  two  troubles  at  the  end 
of  December.  One  day  last  week,  during  a  fit  of  coughing, 
he  felt  a  sharp  sudden  pain  through  his  heart.  He  has 
shivering  fits  occasionally. 

General  appearance. — The  patient  is  a  fairly  well-made 
man.     His  arms  give  one  the  impression  that  he  has  been 
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tolerably  muBCular,  but  he  is  now  thin  and  extremely  pale. 
£ye8  grey  ;  the  oonjunctivaB  almost  oolonrless.  Skin 
smooth,  hot,  dry,  very  palo.  There  is  an  enlarged  lym- 
phatic  gland,  about  as  big  as  an  almond,  near  the  middle  of 
the  posterior  border  of  the  stemo-mastoid  muscle,  on  the 
right  side  of  his  nook.  No  cedema  of  the  ankles;  on  the 
inner,  side  of  the  left  knee  are  some  pigmented  marks. 

The  cardiac  impulse  can  be  felt  in  the  fifth  interspace  about 
If  inches  below  the  left  nipple  and  in  the  nipple  line.  Pulsa- 
tion can  be  seen  in  the  fifth  interspace,  a  little  below  the 
left  nipple,  and  also  at  the  root  of  the  neck.  The  cardiac 
dulness  is  normal.  On  listening  over  the  apex  a  loud  blow- 
ing murmur  can  be  heard  replacing  the  first  sound  ;  it  is 
best  heard  |  inch  internal  to  the  nipple  line,  but  can  be 
traced  round  towards  the  back  for  three  inches.  A  similar 
sound  is  heard  at  the  angle  of  the  scapula,  but  much  fainter. 
A  murmur  is  heard  on  listening  over  the  vessels  at  the  root 
of  the  nock.      Pulse  72. 

The  patient  has  a  dry  cough,  which  comes  on  about  bed- 
time ;  expectoration  frothy  ;  no  mucus ;  no  pus ;  no  blood. 
Chest  fairly  deep  and  broad.  Breathing  chiefly  thoracic. 
Movements  the  same  on  both  sides;  vocal  fremitus  normal. 
The  percussion  note  just  below  the  clavicle  is  very  slightly 
less  resonant  on  the  right  side  than  on  the  left ;  the  breathing 
is  perhaps  rather  harsher,  and  there  are  a  few  obscure  r&les, 
but  there  is  no  brodchial  breathing. 

Lips  of  usual  colour.  Teeth  very  irregular,  broken,  and 
carious ;  gums  rather  pale  ;  tongue  normal.  The  patient 
says  that  he  finds  mastication  difiicult  owing  to  his  bad 
teeth  ;  he  can  swallow  without  trouble,  and  does  not  now 
vomit  up  his  food.  His  bowels  are  regular,  and  he  does  not 
pass  blood  with  his  motions. 

He  complains  of  pain  over  the  right  hypochrondriac  region, 
and  of  tenderness  on  pressure  in  this  region.  On  percussion 
there  is  a  dull  note  over  the  region  of  the  liver.  This  note 
persists  over  an  area  bounded  above  by  the  sixth  rib, 
and  below  by  a  transverse  line  drawn  through  a  point 
{  inch  above  the  umbilicus.  The  edge  cannot  be  distinctly 
felt,  but  there  is  a  sense  of  increased  resistance  as  the  hand 
passes  from  the  resonant  to  the  dull  area. 
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The  contraction  of  the  abdominal  muscles  renders  palpa- 
tion of  the  spleen  difficult ;  its  dulness  appears  to  be  in- 
creased. 

The  patient  is  quiet  and  intelligent,  but  his  memory  does 
not  seem  good.  The  pupils  react  to  light  and  accommoda- 
tion. Tlie  optic  discs  are  normal.  The  patient  is  rather 
deaf  on  both  sides. 

Urine. — Rather  high  coloured  ;  acid  reaction ;  sp.  gr.  1018, 
no  albumen,  sugar,  or  blood. 

Temperature  99 '2°. 

March  10th. — He  was  ordered  digitalis,  iron,  and  quinine, 
and  pills  of  zinc  oxide  and  belladonna  at  night. 

13th. — The  heart  sounds  have  not  altered  in  character. 
The  pain  and  tenderness  over  the  hepatic  region  are  about 
the  same ;  there  is  perhaps  a  diminution  of  pain  in  the  car- 
diac region,  but  the  patient  complains  of  a  gnawing  pain  on 
the  left  side,  in  the  region  covered  in  by  10th,  11th,  12tli 
ribs.  The  night  sweats  have  not  been  so  profuse  the  last 
three  nights  ;  last  night  he  hardly  sweated  at  all.  No  altera- 
tion in  the  cough.  The  four-hour  temperature  chart  for  the 
week  shows  a  regular  remittent  pyrexia,  varying  between  98 
and  103° ;  it  is  highest  about  10  p.m.,  and  lowest  at  10  a.m. 
No  blood  or  albumen  could  be  detected  in  the  urine  this 
morning. 

Examination  of  the  blood  on  the  11th  showed  a  consider- 
able deficiency  of  red  blood-corpuscles,  but  no  increase  of 
leucocytes. 

16th. — The  patient  complains  very  much  of  a  sharp 
stabbing  pain,  increased  by  forcible  expiration,  in  the  right 
side  of  the  chest,  over  an  area  whose  upper  margin  is  an  inch 
below  the  nipple. 

On  the  18th  he  was  ordered  four  grains  of  antifebrin 
daily  at  1.80  p.m.,  but  on  the  21st  there  had  been  no  devia- 
tion from  the  usual  course  of  the  pyrexia. 

On  the  evening  of  March  22nd  the  motions  were  loose 
and  yellow,  though  not  copious,  and  they  were  again  loose 
the  next  morning,  the  night  of  the  23rd,  and  the  morning 
of  the  24th.      During  this  time  he  was  feeling  very  unwell. 

26th. — In  much  the  same  condition.  There  were  slight 
traces  of  albumen  in  the  urine  this  morning  ;  no  blood  or 
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oasts.  The  urine  is  exauiiDed  every  day ;  this  is  the  first 
time  that  auy  albumen  was  detected.  Sp.  gr.  1020,  colour 
rather  high,  reaction  acid. 

2Uth. — The  patient  complains  of  a  gnawing  pain  in  the 
right  loin  this  morning ;  he  says  it  came  on  suddenly  when 
he  turned  frow  his  back  to  his  left  side.  He  complains  of 
great  tenderness  on  pressure,  both  when  the  pressure  is 
applied  behind,  just  below  the  twelfth  rib,  and  at  a  corres- 
punding  place  iu  frunt ;  he  complains  of  a  similar,  but  not  so 
severe,  pain  in  his  left  loin.  The  heart  sounds  are  un- 
changed ;  pulse  is  80,  aud  can  be  distinctly  felt  at  the  wrist, 
iu  the  temporal,  facial,  internal  tibial,  and  dorsulis  pedis 
arteries.  The  last  can  be  seen  pulsating  in  both  feet. 
The  characters  of  the  temperature  oharb  are  unchanged, 
except  tiiat  fur  the  last  week  the  maximum  poiut  has  been 
about  102°  instead  of  103^.  The  minimum  is  still  about 
99^.  The  urine  contains  traces  of  albumen  ;  no  blood  or 
casts ;  sp.  gr.  1020,  colour  high,  acid. 

April  1st. — Much  the  same.  The  urine  shows  traces  of 
blood  and  rather  more  albumen  this  morning.  Cloudy  from 
mucus  and  phosphates.      Sp.  gr.  1010,  acid. 

8th. — The  patient's  condition  has  not  changed.  Since 
April  Ist  albumen  and  blood  have  always  been  present  in 
urine.  The  patient  got  up  and  lay  on  the  couch  a  little 
yesterday  afternoon  ;  he  fancies  he  slept  better  in  conse- 
quence.     He  is  certainly  more  cheerful  this  morning. 

10th. — On  asking  the  patient  to  read  with  the  left  eye 
alone,  he  does  so  with  difficulty,  complaining  of  a  mist. 
He  can  read  easily  with  his  right  eye,  in  which  he  says 
there  is  no  mist ;  ho  says  that  a  lamp  on  the  table  looks  like 
a  blood-red  mist  to  his  left  eye.  The  ophthalmoscope  shows 
a  heemorrhage  in  the  yellow  spot  of  the  left  eye.  His  blood 
was  examined  to-day,  showing  red  blood- corpuscles  40  per 
cent,  of  normal. 

Antifebrin  discontinued  ;  haemoglobin  32  per  cent,  of 
normal.  Sodium  sulpho-carbolate  ordered  in  ten-grain 
doses. 

15th. — The  patient  passed  a  very  bad  night ;  very  excited, 
delirious,  and  shouting.  Urine,  sp.  gr.  1012,  acid,  with 
blood,  albumen,  and  granular  casts. 
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16th. — There  are  haemorrhages  in  both  eyes.  In  the 
right  eye  there  is  a  red  flame-shaped  haemorrhage,  starting 
from  the  upper  edge  of  the  optic  disc,  rather  on  the  nasal 
side.  In  the  left  eye  the  haemorrhage  is  some  little  dis- 
tance outside  the  disc,  almost  directly  above  the  yellow 
spot ;  it  is  almost  black. 

17th. — The  patient  insisted  on  going  out  to-day.  He  is 
certainly  no  better  than  when  he  came  in.  The  heart  sounds 
are  the  same  as  on  the  day  of  his  admission.  Pulse  this 
morning  108.  Pulses  were  felt  on  the  15th  in  the  tem- 
porals, facials,  at  both  wrists,  in  the  dorsalis  pedis ;  equally 
distinct  on  both  sides. 

The  liver  and  spleen  give  the  same  signs  of  enlargement 
as  on  admission.  The  lungs  show  no  signs  of  disease,  the 
chest  moving  equally  on  both  sides,  and  the  air  entering 
well.  Resonance  good.  The  patient's  tongue  is  clean  and 
his  appetite  good  ;  his  bowels  are  regular.  His  mind  is 
clear,  but  he  speaks  slowly,  and  every  now  and  then  has 
some  diflBculty  in  remembering  a  word,  especially  if  it  is  a 
name.  He  is  rather  irritable  and  melancholy.  Temp. 
97-4°  at  6  p.m.,  101-2°  10  p.m.,  16th. 

Urine  contains  albumen,  blood,  and  granular  casts. 
The  patient's  appetite  throughout  has  been  good.  He  is 
thinner  than  when  he  came  in,  and  walks  more  feebly.  He 
has  had  a  slight  cough  throughout,  with  a  little  frothy 
serous  sputum.  Occasionally  this  has  been  tinged  with 
blood ;  but  this  has  always  been  in  association  with  slight 
epistaxis,  to  which  it  may  perhaps  be  referred. 

Subsequent  history. — This  patient  died  in  the  London 
Hospital  some  time  in  the  third  week  of  July,  1889.  The  fol- 
lowing notes  were  kindly  supplied  by  the  Medical  Regis- 
trar of  the  London  Hospital : 

Post-mortem. — Lungs. — (Edematous,  congested,  with  some 
bronchitis  on  squeezing.  Some  emphysema,  especially  at 
the  left  apex,  where  there  was  some  cicatrisation. 

Heart. — All  valves  healthy  except  the  mitral,  the  posterior 
curtain  of  which  was  involved,  together  with  the  posterior 
wall  of  the  left  auricle,  in  what  was  evidently  recent  acute 
endocarditis ;   it  was  covered  with  recent  vegetations. 

Kidneys. — Congested   (?)  ;   some    slight  acute    nephritis. 
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lAver. — Congested.  No  other  pathological  naked-eye 
change  in  any  other  organ. 

Casi  8.  —  Rheumatic  fever  and  heart  disease ;  aortic  and 
mitral  endocarditis  ;  jnjrexia  ;  hemiplegia  ;  infarcts  in  spleen 
and  kidney. — Charles  R — ,  aet.  27,  was  admitted  nnder  my 
care  on  May  14th,  1887,  for  paralysis  of  the  left  side. 

lie  had  rhenmatic  fever  when  12  years  old  ;  and  he  was 
told  by  his  doctor  that  his  heart  was  affected. 

Two  months  before  last  Christmas  he  fell  downstairs  with 
a  child  in  his  arms  and  hurt  his  back.  Four  weeks  after 
that  he  had  pain  in  his  left  side.  He  was  better  at  Christ- 
mas, but  got  a  coagh  after  that,  and  occasionally  perspired 
freely  at  night.  Shortly  after  this  ho  had  an  attack  of 
*'  gout  '*  in  the  left  foot,  lasting  one  day.  Nine  weeks  ago 
he  had  again  severe  pain  in  the  left  side — "  bronchitis  and 
pleurisy,"  according  to  his  doctor. 

On  April  25th,  at  5  a.m.,  having  eaten  rather  freely  the 
day  before,  and  suffered  from  pain  and  sick-feeling,  he  was 
found  to  have  paralysis  of  his  left  arm,  leg,  and  face.  At 
11  a.m.  he  vomited.  He  passed  everything  under  him  for 
two  or  three  days,  and  bedsores  soon  formed  on  his  back 
and  left  thigh. 

On  admission  he  is  emaciated,  anasmic,  with  black  hair 
and  dark  eyes.  He  generally  lies  with  the  head  directed 
to  the  right,  and  is  drowsy  or  even  snoring.  If  roused,  he 
can  answer  questions  ."lowly,  but  distinctly.  He  talks  with 
some  difficulty,  and  his  voice  is  husky. 

He  cannot  move  the  left  arm  or  leg ;  the  left  angle  of  the 
mouth  is  dropped,  the  tongue  protruded  to  the  left ;  the  left 
eye  does  not  close  so  tightly  as  the  right ;  and  the  left  fore- 
head  does  not  wrinkle  on  elevation  of  the  eyebrows.  He 
can  feel,  and  localise  touches  on  the  left  side.  There  is  no 
conjugate  deviation  of  the  eyes.  Knee-jerks  present  and 
equal.  Plantar  reflexes  present  and  equal.  He  has  three 
bed-sores,  one  on  the  middle  of  the  lower  part  of  the  back, 
one  over  the  left  trochanter,  and  one  lower  down  on  that  side. 

Pulse  120,  regular,  of  rather  slapping  character.  The 
heart's  beatis  forcible  in  the  fifth  space,  one  inch  below  and  one 
inch  outside  the  nipple.     A  systolic  murmur  is  heard  at  the 
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apex,  preceded  by  an  indistinctly  double  second  sound,  and 
there  is  a  slight  systolic  murmur  in  the  right  second  space. 

Respirations  32.  Impaired  resonance  at  both  bases 
behind  from  the  ninth  ribs  downwards,  and  air  enters 
badly.  He  has  a  troublesome  cough.  Hepatic  dulness  ex- 
tends a  finger's  breadth  below  costal  margin.  Splenic  dul- 
ness normal.  Urine  of  sp.  gr.  1020,  slightly  acid,  clear,  dark 
amber  ;  no  albumen,  sugar,  or  blood.      Optic  discs  normal. 

On  May  20th  a  musical,  humming  diastolic  bruit  was 
heard  over  the  left  third  intercostal  space. 

On  May  23rd  the  click  of  the  pulmonary  valves  could  be 
felt  in  the  first  left  space,  and  it  was  noted  that  the  heart's 
impulse  could  be  felt  over  a  space  limited  below  by  the 
upper  margin  of  the  fifth  rib,  and  internally  by  the  left 
margin  of  the  sternum  ;  there  was  pulsation  also  in  the 
fourth  space  external  to  the  nipple. 

The  humming  diastolic  murmur  could  be  heard,  and  at 
the  apex  a  slight  presystolic  bruit.  The  temperature 
hitherto  had  been  mostly  subnormal ;  on  the  evening  of  the 
23rd  it  rose  to  102-6°,  and  then  fell  to  101-6°. 

On  May  25th  the  bedsores  were  healing  ;  the  urine  was 
free  from  albumen.  On  the  following  day  a  few  rales 
could  be  heard  in  the  front  of  the  chest  on  the  left  side. 
On  the  25th  some  segments  of  tapeworm  were  passed,  and 
a  dose  of  male  fern  administered  on  the  27th  brought  away 
six  yards  of  taenia.  On  the  30th  he  was  breathing  some- 
what fast,  and  about  6  p.m.  the  nurse  found  that  he  was 
paralysed  on  his  right  side. 

He  died  on  the  evening  of  the  31st. 

The  temperatures  recorded  during  the  last  week  of  his 
illness  were  as  follows  : 

May    24th.— M.      96-6° 
„     25th.— M.     97° 
„     26th.— M.     97-8° 
„     27th.— M.     97-8° 
„     28th.— M.     97° 
„     29th.— M.     97° 
„     30th.— M.     96° 
„     31st.— M.     97° 
and  it  sank  to  96°  before  death. 
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Autopay  by  Dr.  Pitt. — Pericardium  adherent.  Heart 
hjpertrophied,  weighed  17  oz.;  the  cavities  somewhat  dilated. 
Papillary  muscles  extremely  fibrous. 

Mitral  curtains  thickened ;  orifice  only  admitted  two 
fingers  ;  the  edge,  especially  on  the  auricular  surface,  was 
covered  with  granulations  the  size  of  millet  seeds,  white  in 
colour,  rather  soft,  and  evidently  for  the  most  part  of  recent 
date.  The  aortic  valves  were  slightly  thick.  The  anterior 
valve  had  a  musH  of  yellowish^white  vegetations  along  the 
lunula  on  the  right  half,  one  sixth  of  an  inch  thick.  There 
was  a  small  nodule  of  vegetations  on  the  right  posterior 
valve  at  the  corpus  Arantii,  and  on  the  loft  posterior  seg- 
ment was  also  a  mass  of  vegetation  ;  the  vegetations  were 
all  more  or  less  recent ;  none  tough  and  calcareous,  and 
none  were  ulcerative,  or  even  deeply  blood-stained,  so  that 
the  condition  could  not  be  spoken  of  as  one  of  ulcerative 
endocarditis.  There  were  no  ulcerating  friction  patches  on 
the  walls  of  the  heart. 

Lunge. — At  the  right  base  a  depressed  portion  like 
carnified  lung ;  adjacent  to  this  were  areas  with  over- 
distended  alveoli.  Slight  oedema  ;  no  inflammatory  changes 
except  a  little  muco-pus  in  the  larger  tubes. 

Liver  slightly  congested.  Spleen  17  oz.  Large,  firm, 
with  several  large  creamy-white  infarcts,  with  no  evidence 
of  softening  or  suppuration.  Kidneys  11  oz. ;  one  small, 
pale  infarct,  with"  extremely  congested  pyramid  in  corres- 
ponding part,  otherwise  healthy. 

Brain. — A  decolorised  clot  in  each  middle  cerebral  artery, 
that  on  the  left  side  recent,  that  on  the  left  old.  White 
softening  was  found  on  the  right  side  in  the  pediculo-frontal, 
frontal,  parietal,  and  podiculo-parietal  sections,  occupying  the 
external  capsules  in  the  second,  and  the  internal  and  external 
capsule  in  the  third.  There  was  also  less  obvious  white 
softening  on  the  left  side,  in  the  frontal  (external  capsule), 
parietal  (internal  capsule),  and  pediculo-parietal  sections. 

There  was  no  haemorrhages,  and  no  secondary  degenera- 
tive changes  visible  to  the  naked  eye. 

Case  9.  Endocarditis  involving  mitral  valve ;  pyrexia ; 
rigors;  infarcts  in  spleen.  (From  notes  by  Dr.  T.  F.  Ricketts.) 
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— Edwin  Henry  J — ,  set.  39,  was  admitted  under  my  care 
on  June  80th,  1888, 

He  is  a  printing-machine  manager.  He  has  not  liad 
rheumatic  fever,  but  is  subject  to  "  rheumatics.*^  Two  years 
ago  lie  was  laid  up  with  an  ulcer  of  the  right  leg,  probably 
in  connection  with  a  vein.  He  is  said  to  have  had  sciatica. 
His  wife  died  in  February  of  diphtheria. 

He  was  taken  ill  on  June  16th,  though  he  had  not  been 
feeling  quite  right  for  some  days.  When  he  returned  from 
work  on  that  day  he  felt  very  ill,  and  went  to  bed.  His 
doctor  told  him  he  had  rheumatics  in  his  foot ;  and  he  is 
said  to  have  had  pain  in  the  right  foot  two  days  before  this. 
He  continued  to  be  ill,  with  pain  all  over  him  ;  cough  and 
expectoration,  some  blood  being  mixed  with  the  phlegm.  He 
became  strange  in  his  manner  on  the  day  of  admission. 

On  admission. — The  patient  is  wasted,  with  sunken  cheeks 
and  temples ;  he  is  bathed  in  a  profuse  perspiration.  He 
lies  in  a  half  stupid  condition  and  dozes  a  good  deal;  he 
recognises  his  friends,  but  rarely  speaks  unless  spoken  to. 
He  appears  to  understand  what  is  said  to  him,  but  he  answers 
after  a  long  interval,  if  at  all,  and  his  speech  is  slow  and  in- 
distinct. His  remarks  are  often  irrelevant,  and  his  memory 
is  at  fault. 

The  limbs  are  wasted  but  well  formed  ;  there  is  no  pain 
or  swelling  of  the  joints.  Two  scars  are  seen  on  the  right 
leg,  none  on  the  penis. 

The  chest  presents  slightly  diminished  resonance  on  the 
right  clavicle  and  in  the  supra-spinous  fossa ;  hyper- 
resonance  in  front  extends  over  the  precordial  area.  There 
are  a  few  small  rales  at  both  extreme  bases  behind,  and  in 
the  left  supra-spinous  fossa.  No  coughing,  no  expectoration, 
and  no  dyspnoea. 

The  hearths  dulness  is  absent ;  the  impulse  neither  seen 
nor  felt.  A  systolic  murmur  is  heard  at  the  apex,  in  the 
axilla,  and  behind  ;  at  the  base  the  sounds  are  muffled. 

Tongue  moist,  furred.  Breath  rather  foul.  Abdominal 
walls  rigid  ;  liver  dulness  reaches  two  inches  below  the  ribs. 
There  is  no  paralysis  and  no  squinting.  He  is  deaf  in  the 
right  ear,  but  there  is  no  discharge. 

He  had  a  rigor  on  the  night  of  admission,  another  on  the 
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following  morning,  July  let,  and  he  vomited  on  the  morning 
of  Jaly  2nd. 

July  2nd. — Pulse  120;  resp.  85. 

3rd. — Another  rigor  this  morning,  the  temperature 
rising  to  104*' ;  profuse  sweating  afterwards.  While  he 
dozes  the  right  eyelid  does  not  close  so  well  as  the  left,  and 
the  left  angle  of  the  mouth  appears  slightly  depressed. 
•  He  has  had  several  liquid  motions  since  admission ;  they 
contain  neither  pus  nor  blood. 

5th. — Patient  has  become  semi-comatose ;  does  not 
speak,  and  if  spoken  to,  at  most  mutters  indistinctly.  He 
had  a  rigor  at  11  a.m.  Later,  he  was  lying  on  his  left 
side,  with  mouth  half  open,  and  his  eyes  open,  with  vacant 
look.  His  pulse  now  reached  160,  and  respirations  48,  with 
an  indistinct  Cheyne-Stokes*  rhythm.  He  became  more 
sensible  towards  evening.  Liquid  motions  continue,  and 
are  passed  under  him.  No  increase  of  splenic  dulness,  nor 
is  the  spleen  felt. 

I  examined  the  optic  discs  and  found  them  normal.  The 
right  ear  is  blocked  by  cerumen. 

6th. — Diarrhoea  continues,  and  the  motions  are  streaked 
with  blood  ;  but  he  has  internal  piles. 

7th. — Diarrhoea  continues  ;  he  is  more  rational. 

8th. — Still  improves  mentally.  No  vomiting  for  two  or 
three  days.  The  urine  is  acid,  sp.  gr.  1020,  slight  deposit 
of  mucu8,  no  albumen. 

0th. — Not  so  well  ;  takes  food  less  readily ;  scarcely 
speaks  ;  diarrhoea  persists. 

11th. — The  systolic  bruit  appears  to  have  a  whistling 
character  added  to  it,  especially  noticeable  in  the  seventh 
space.  Papules,  possibly  hasmorrhagic  in  character,  noticed 
over  the  left  patella.  No  sign  of  paralysis  ;  knee-jerks  brisk  ; 
ankle-clonus. 

13th. — A  slight  rigor  at  11  a.m.  Increased  stupor. 
The  murmur  presents  a  somewhat  musical  character. 

14th. — Semi-comatose  ;  excretions  passed  under  him  ; 
extremities  cold.  In  the  evening  tubular  breathing  waa 
heard  at  the  left  base.  More  spots,  some  of  which  were 
distinctly  haemorrhagic,  came  out  near  the  right  patella  and  on 
the  right  thigh. 
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15th. —  Death  at  5.80  a.m. 

The  temperature  was  irregular,  and  interrupted  by  the 
rigors.  The  four-hour  chart  showed  that  the  mean  was 
considerably  above  the  normal,  but  there  were  not  such 
regular  morning  falls  and  evening  rises  as  are  often  seen. 
In  seven  of  the  twelve  days  of  which  there  is  a  full  record, 
the  temperature  reached  101°  or  more,  and  on  the  other 
days  the  highest  point  was  100°.  On  seven  days  also  the 
lowest  temperature  was  about  97  . 

Autopsy. — Petechiae  on  both  pleuraa,  mostly  behind  and 
at  the  lower  parts  of  the  lungs.  Lungs. — Emphysematous, 
with  congested  and  oedematous  bases.  Larynx. — Ecchy- 
moses  beneath  the  mucous  membrane. 

Pericardium. — A  few  petechise  beneath  the  visceral  layer. 
Heart. — 11  oz.,  muscular  fibre  pale,  no  infarction. 
The  mitral  valve  showed  old  thickening  along  the  free 
border,  but  had  probably  been  competent ;  the  left  auricle 
contained  a  large  clump  of  vegetations,  the  size  of  half-a- 
crown,  and  a  quarter  of  an  inch  in  thickness,  situated  in  part 
upon  the  auricular  surface  of  the  valve,  the  rest  being 
adherent  to  the  endocardium.  Aortic  valves  unaffected. 
Right  side  of  the  heart  normal. 

(Esophagus. — Petechias  beneath  the  epithelium.  Large 
intestine. — Matting  and  thickening  of  the  parts  about  the 
caecum,  the  vermiform  appendix  being  adherent  to  the  intes- 
tine. On  opening  the  caecum  there  was  puckering  of  the 
mucous  membrane,  and  about  four  inches  below  the  ileo- 
caecal  valve  were  two  irregularly  rounded  ulcers,  each 
about  the  size  of  half-a-crown  piece,  with  raised  thickened 
edges  j  no  tubercle  was  seen.  The  mucous  membrane  at 
the  puckered  spot  showed  very  large  and  engorged  veins, 
and  there  were  one  or  two  projections  of  mucous  membrane, 
like  polypi,  each  containing  a  black  dilated  vessel,  the  largest 
hanging  half  an  inch  into  the  intestine.   The  rest  was  normal. 

Liver. — 67  oz.,  seemed  healthy.  Spleen. — 9  oz.,  large 
and  soft,  contained  two  large  decolorised  infarcts.  Kidneys. 
— 9^  oz.,  of  ordinary  size,  and  appeared  healthy.  No 
petechiae,  no  abscess,  no  infarcts ;  one  small  fibroma. 

Case  10  (Mr.  Golding-Bird,  1885).— George  K— ,  set.  62. 
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Admitted  for  anearyfira  of  profunda  femoris  artery.  SystoHo 
mnrmurs  at  apex  and  base.  Ligatare  of  external  iliac. 
Pyrexia,  pnenmonia.     Death  five  days  after  the  operation. 

Autopty. — Endocarditis  with  vegetations  on  aortic  valves 
causing  constriotion.  Plearisy  and  pnenmonia.  Fatty 
liver.  Old  infarctH  in  spleen.  Kidneys  fatty,  with  wasted 
cortex,  cysts  and  two  scars  of  former  infarcts. 

Cabi  11  (Dr.  Wilks,  1885).— Margaret  D— ,  set.  8.  Has 
had  measles,  whooping-cough,  scarlet  fever,  and  bronchitis ; 
in  bed  two  years.  Enlarged  heart,  with  mitral  regurgitant 
bmit,  increased  prsDcordial  dulness,  and  pericarditis.  Con- 
solidation of  base  of  left  lung.  Temperature  between  98® 
and  102°  or  103°  until  a  few  days  before  death. 

Autopsy. — Fluid  in  pericardium,  and  old  cord-like  adhe- 
sions, thickening  of  mitral  cusps  with  long  granulations, 
adherent  fibrin,  and  chordas  separated.  A  small  vegetation 
on  the  tricuspid  vnlve.  Indurated  lungs.  Two  recent 
infarcts  in  the  spleen,  and  two  scars  of  infarcts  in  the  kidneys. 

Cask  12  (Dr.  Carrington,  1886).— Daniel  R— ,  tot.  80. 
Had  fever  and  dysentery  last  year  in  Afghanistan.  For 
some  weeks  ill  and  shivering ;  then  diarrhoea,  dyspncea,  with 
cough  and  expectoration. 

On  admisaion. — Pyrexia,  dulness,  and  r&les  at  right  base 
behind,  no  cardiac  murmurs,  a  trace  of  albumen.  Pneu- 
monia extended  to  left  side.  Three  weeks  after  admission 
systolic  murmur  at  apex,  and  later  at  base.  Weakness  and 
rigidity  of  left  arm,  slight  facial  paralysis. 

Autopsy. — Large  mass  of  vegetation  on  anterior  aortic 
valve,  causing  ulceration  of  wall  of  left  ventricle  and  large 
mitral  orifice.  Lungps :  right  upper  lobe  tough,  solid,  rather 
like  a  haemorrhage,  but  possibly  pneumonic  ;  left  lower  lobe 
similar ;  pus  in  tubes.  Liver  and  spleen  soft.  Kidneys 
healthy.  Meningitis  of  base  of  brain,  and  of  spinal  cord  ; 
no  tubercle  ;  no  emboli. 

Cabi  13  (Dr.  Pye-Smith,  1887).— Louisa  J—,  set.  27. 
Rheumatic  fever  and  scarlet  fever  four  years  ago.  Chorea 
during  the  last  month. 

On  admission. — Choreic,  with  soft  blowing  systoUo  apex 
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murmur,  and  diffused  beat  of  heart.  Had  to  be  removed 
to  strong  room  two  days  later  for  screaming.  Later  on  was 
delirious,  then  violently  maniacal,  and  died  exhausted  three 
weeks  after  admission.      Pyrexia  imperfectly  recorded. 

Autopsy. — Old  mitral  endocarditis,  with  recent  vegeta- 
tions, one  nearly  detached.  Haemorrhage  at  base  of  left 
lung.      Two  infarcts  in  left  kidney.      Eather  hard  spleen. 

Case  14  (Dr.  Pye-Smith,  1888).— Henry  B— ,  aet.  31. 
Last  year  caught  cold ;  never  well  since.  In  January  had 
rheumatic  fever. 

March  12. — Subacute  rheumatism,  mitral  and  aortic  mur- 
murs. Considerable  pyrexia  with  daily  oscillations,  except 
four  days,  when  it  was  subnormal.  Purpuric  spots  on  abdo- 
men, then  on  chest,  face,  and  all  over  body  ;  albuminuria  y 
large  tender  spleen. 

April  19th. — Coma. 

24th. — Cheyne-Stokes^  breathing.  Conjunctival  haemor- 
rhage. 

Autopsy. — Septic  infarction  and  myocarditis  of  left  ven- 
tricle. Old  endocarditis  of  aortic  and  mitral  valves,  with 
recent  vegetations  on  them  and  in  auricle.  Pneumonia  and 
pleurisy.  Infarcts  in  spleen  probably  commencing  to  sup- 
purate. Kidneys :  pinkish-white  cortex,  with  minute 
petechias  and  small  wedge-shaped  suppurating  infarcts. 

Case  15  (Dr.  Pye-Smith,  1888).— Eichard  F— ,  set.  38. 
Rheumatic  fever  at  16  ;  several  attacks  of  "  gout "  in  foot. 
Two  months'  cough,  and  oedema  of  feet  and  eyelids. 

May  16th. — Stout  and  very  pale  ;  purpura  of  feet  and  legs  ; 
double  aortic  and  mitral  systolic  murmurs.  Large  liver 
and  spleen. 

19th. — Albuminuria.  Increasing  orthopncea,  rales  and 
rhonchi. 

June  6th. — Eelief  by  walking  about,  but  delirious  at  night. 
Temperature  fell,  and  he  died  almost  suddenly  next  morning. 
Until  this  time  temperature  had  been  pyrexial,  with  fairly 
regular  oscillations. 

Autopsy. — Ulcerative  endocarditis  of  mitral  and  aortic 
valves.      Caseous  bronchial  glands,  with  superficial  ulcers  on 
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Tooal  oordft  snd  epiglottis.  Slightly  natmegged  liver.  In- 
farcts in  spleen  and  kidney.  Wasted  brain,  with  one 
wedge-shaped  nodale  in  supra-marginal  oonvolntion,  due  to 
recent  embolus. 

Case  16  (Dr.  Pye-Smith,  1890).— F.  T— ,  ast.  21.  Rheu- 
matic fever  3|  years  ago  ;  cough  throe  months  ;  legs  swelled 
six  weeks.  Pallor,  enlarged  liver,  albuminuria  ;  apparently 
slight  optic  neuritis ;  pyrexial  temperature  oscillating  for  the 
most  part  between  98  5**  and  102°  or  103°.  Largo  heart, 
mitral  regurgitant  and  double  aortic  murmurs.  Death  two 
months  after  admission. 

Autopsy. — Pericardium  not  inflamed ;  fifteen  ounces  of 
serum.  Heart  hypertruphied  and  dilated.  Vegetations  on 
two  aortic  valves,  on  mitral  valve,  and  in  auricle ;  one 
chorda  ulcerated  through.  Large  congested  liver ;  large 
soft  spleen,  with  two  yellow  infarcts.  Kidneys  large, 
petechial,  with  several  small  infarcts.  Petechia)  under 
mucous  membrane  of  bladder. 

Case  17  (Dr.  Pavy,  1889).— Kate  M— ,  aet.  22.  Rheu- 
matic fever  iu  1882.  Aortic  and  mitral  disease ;  profound 
anromia  ;  retinal  haomorrhages. 

Autapsy. — Aortic  valves  shrunken,  thickened,  with  vege- 
tations on  one  cusp.  Narrow  thickened  mitral,  one  chorda 
broken  and  knotted  into  a  mass  with  one  adjacent.  A  mass 
of  granulations  on  the  wall  of  the  auricle,  and  an  ulcer  on 
the  mitral  valv6  corresponding  to  this.  Tricuspid  stenosed, 
cusps  shrunken  and  thickened.  (Edema  of  lungs.  Nutmeg 
liver.  Infarct  in  spleen.  Kidneys,  glomerular  and  inter- 
stitial nephritis,  uniformly  diffused.  A  slightly  pigmented 
erythematous  eruption  on  the  skin. 

Casi  18  (Dr.  Moxon,  1886).— George  W— ,  at.  18. 
Chorea  nine  years  ago,  recurring  from  time  to  time.  No 
rheumatic   fever.  Subject    to    palpitation  and   irregular 

breathing. 

On  admission,  June  16th. — Choreic  movements,  pallor, 
pains  in  abdomen  and  loins,  presystolic  murmur  ;  no  albu- 
minuria. 

17th. — Effusion  in  left  knee-joinfe. 
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19th. — Left  leg  numb ;  left  foot  white  and  waxy,  with 
purple  patch  on  dorsum  ;  no  pulsation  in  dorsalis  pedis  or 
posterior  tibial  of  left  side,  and  very  feeble  pulsation  in 
popliteal  and  femoral ;  profuse  perspiration. 

20th. — Right  hand  cold,  and  radial  pulse  indistinct ; 
coldness  and  numbness  extended  up  the  arm  at  night.  Death 
early  on  21st.  Temperature  high  the  first  three  days, 
falling  before  death. 

Autopsy. — Malignant  endocarditis,  with  emboli  of  left 
posterior  cerebral  and  left  common  iliac  arteries.  Com- 
mencing gangrene  of  left  leg.  Brown  induration  of  lungs, 
with  broncho-pneumonia.      Infarcts  in  spleen  and  kidneys. 


G-EOUP    II. 

Case  19.  Oonorrhcea  ;  pulmonary  endocarditis  ;  emboli  of 
pulmonary  artery  ;  albuminuria  ;  nephritis. — F.  T — ,  aet.  19, 
was  admitted  under  Mr.  Durham's  care  on  October  7th,  1874. 

About  four  months  ago  he  had  gonorrhoea,  the  inflamma- 
tory stage  lasting  three  weeks,  and  the  discharge  continuing 
up  to  the  present  time.  About  six  weeks  ago  he  had  severe 
shivering  twice  a  day  for  a  fortnight,  terminating  in  copious 
sweating. 

On  September  28th  he  had  sharp  pain  at  the  pit  of  the 
stomach  on  taking  solid  food,  accompanied  with  epigastric 
tenderness,  severe  cough,  and  spitting  of  blood-streaked 
sputum. 

On  admission  he  had  dyspnoea,  pain  on  deep  inspira- 
tion on  the  right  side,  and  dulness  over  the  right  lung. 
There  was  a  basic  diastolic  murmur.      Temp.  103  . 

On  October  10th  the  following  note  was  made  : — The 
apex-beat  is  just  below  the  nipple ;  there  is  a  double 
murmur  over  the  base  of  the  heart.  The  right  base  of 
the  lung  is  dull,  and  there  is  moist  crackling  with  some 
sibilant  rhonchus  over  both  lungs.  Pain  at  the  ensiform 
cartilage,  aggravated  by  deep  inspiration.  I  was*  asked  to 
see  him  and  noted : — "  He  appears  to  have  aortic  disease. 
Has  also  bronchitis  of  both  lungs,  and  probably  pleurisy 
near  the  diaphragm  on  the  right  aide." 
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He  oontinned  to  be  febrile,  the  temperatare  l)eing  fre- 
qaently  above  101°.  He  was  often  sweating  proftisoly,  and 
had  a  severe  rigor  on  October  13th.  During  tho  latter  half  of 
the  month  ho  had  free  sweating,  occasional  rigors,  coagh  and 
expectoration,  pain  in  the  epigastrium,  and  a  temperature 
varying  between  99°  and  108° ;  sibilant  rhonchi  in  tho  chest, 
with  r&les  at  the  right  base. 

On  November  2nd  the  urine  contained  nlhumon,  but  no 
pus  ;  the  albumen  waH  increased  on  the  5th,  and  ho  continued 
with  symptoms  similar  to  those  above  mentioned,  with  the 
addition  of  much  pain,  tenderness,  and  fulness  in  the  right 
loin. 

On  November  23rd  he  was  much  swollen,  especially  in  the 
face,  and  the  urine  contained  mach  albumen  and  many 
epithelial  casts. 

On  November  29th  the  feet  were  more  swollen,  and  the 
abdomen  contninod  some  fluid. 

On  December  5th  the  codema  of  the  hands  and  feet  was 
much  less. 

On  December  6th  I  made  the  following  note  : — "  (Edema 
of  feet,  loins,  face  ;  fluid  in  abdomen.  Moist  r&les  over  left 
lung  behind ;  double  bruit  audible  at  base.  Tongue  now  moist, 
fissured,  not  furred.  Urine  full  of  albumen,  about  three 
quarters  ;  casts.  Pain  in  side  not  present  now.  No  sick- 
ness.    No  shivering." 

On  December  15th  he  passed  50  oz.  of  urine. 

On  December  l-6th  increasing  oedema  is  noticed.  He  died 
on  the  28th. 

Autoj^fty. — The  lungn,  like  all  the  organs,  wore  very  blood- 
less, just  like  those  of  a  patient  with  renal  disease.  Some 
parts  of  them  were  very  cedematous.  There  was  no  infarct, 
nor  anything  resembling  pulmonary  apoplexy.  The  main 
branches  of  the  pulmonary  artery  were  free,  but  many  of  the 
smaller  ones  (and  even  second  and  third  divisions)  in  each 
lung  contained  crumbling  masses  of  white  clot,  exactly  like 
the  vegetations  in  the  pulmonary  valves.  They  were  caught 
upon  the  forks  of  the  arteries ;  some  of  them  were  loose,  others 
rather  firmly  adherent  to  the  arterial  coats.  In  the  upper  part 
of  the  left  lung  there  was  an  extensive  but  ill-defined  patch  of 
grey  hepatisation.     A  connection  between  this  and  embolism 
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of  the  corresponding  branches  of  the  artery  could  not  be 
made  out. 

The  heart  was  not  enlarged.  On  laying  open  the  pulmonary 
artery  it  was  found  that  the  right  anterior  valve  was  covered 
with  a  large  mass  of  vegetations,  which  projected  and  hung 
down  for  some  distance.  The  posterior  valve  had  a  consider- 
able part  of  its  edge  neatly  cut  out,  just  as  if  it  had  been 
done  with  a  pair  of  scissors.  It  was  not  thickened  in  any 
way,  and  had  no  vegetations  on  it  at  this  part,  although  there 
were  some  where  it  joined  the  right  anterior  valve.  The  left 
anterior  valve  was  perforated  with  a  small  hole,  also  neatly 
cut  out.  Evidently  these  were  caused  by  the  pressure  of  the 
mass  of  vegetations.      The  other  valves  were  healthy. 

The  spleen  weighed  6  oz.,  and  was  not  enlarged,  as  in 
ulcerative  endocarditis  of  the  left  side  of  the  heart.  The 
kidneys  weighed  21  oz.,  were  very  pale  and  mottled,  and 
evidently  in  an  advanced  state  of  epithelial  nephritis.  The 
bladder,  urethra,  &c.,  appeared  healthy. 

Case  20.  Endocarditis  of  aortic  and  tricuspid  valves; 
empyema  ;  purulent  pericarditis. — Alfred  P — ,  aet.  30,  was 
admitted  under  me  on  December  9th,  1888. 

Except  for  an  occasional  bilious  attack,  he  cannot  remem- 
ber that  he  has  ever  been  ill.  He  has  been  rather  a  heavy 
drinker  for  the  last  few  years.  He  is  a  butcher,  and  says 
that  he  caught  a  bad  cold  three  weeks  ago.  As  this  got 
worse,  he  had  cough,  and  then  pain  in  the  left  side  on,  taking 
a  long  breath. 

We  were  informed  by  his  medical  man,  however,  that  he 
first  saw  him  three  or  four  days  before  admission,  when  he 
was  suffering  from  "  delirium  tremens  ";  that  he  then  spoke 
of  pain  in  the  left  side  ;  and  two  days  later  this  side  was  ex- 
amined, and  physical  signs  of  fluid  discovered.  The  doctor 
also  then  learnt  for  the  first  time  that  three  weeks  pre- 
viously he  had  fallen  downstairs,  bub  did  not  consult  anyone 
for  the  injury. 

On  adm'tssion. — He  is  a  strong  man,  in  good  condition  ; 
but  his  hands  are  tremulous  and  his  speech  thick.  Temp. 
102-2°  ;  pulse  144  ;  resp.  44. 

There  were  physical  signs  of  liquid  (dulness,  absence  of 
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breath-RoundH,  aD^ophony)  on  the  left  side,  and  a  neodlu  was 
inserted  iu  two  places  below  the  left  scapular  angle,  but  no 
fluid  was  drawn  off. 

The  heart's  apex  could  not  be  distinctly  felt ;  its  duIneM 
was  not  distinguishable  from  that  of  the  lung.  The  sounds 
were  normal.     The  pulse  was  weak,  compressible,  and  rapid. 

During  the  next  few  days  he  was  delirious,  and  resisted 
examination  ;  but  the  physical  signs  appeared  to  be  the  same. 

On  December  15th  it  is  noted  that  the  heart's  apex 
cannot  be  felt ;  but  the  heart  seems  to  be  in  its  normal  posi- 
tion, as  the  sounds  are  beat  heard  on  the  left  side,  iu  the 
fifth  space  internal  to  the  nipple. 

On  the  17th,  however,  the  pra)cordial  dulness  extended 
tu  the  right  of  the  sternum,  and  a  pericardial  rub  was 
heard  in  the  fourth  space  one  inch  beyond  the  right  border 
of  the  sternum. 

On  the  following  day  exploration  of  the  left  pleura  showed 
a  thin  purulent  fluid,  and  on  December  19th,  16  oz.  of 
thick  purulent  fluid  were  removed  with  the  aspirator.  I 
did  not  attempt  to  draw  more,  as  I  had  decided  that  the 
chest  ought  to  be  incised,  and  this  was  done  by  Mr.  Golding- 
Bird  on  December  23rd. 

He  seemed  to  be  relieved  by  the  removal  of  the  pus,  but 
it  made  no  impression  upon  his  temperature,  which  presented 
the  same  features  of  evening  rise  and  morning  fall  which 
had  persisted  throughout.  Diarrhoea  was  noted  on  the  21st, 
and  this  persisted  until  January  1st.  He  was  delirious  ou 
December  Slst  and  on  January  let.  The  following  day  he 
became  drowsy.  His  respirations  increased  in  frequency  ; 
bronchial  breathing  and  loud  r&les  were  heard  over  the 
right  lung  ;  urine  and  fteces  were  passed  under  him  ;  and  on 
Jtinuary  3rd  he  died. 

The  temperature  on  December  18th  ranged  from  100°  to 
102°;  during  the  next  five  days  it  was  not  higher  than 
100-6°  ;  from  the  16th  to  the  22nd  it  ranged  between  100° 
and  103°,  but  was  not  perfectly  regular  in  its  oscillations. 
From  the  23rd  December  to  the  day  of  his  death  it  had  a 
more  regular  remittent  type,  being  from  99°  to  100°  in  the 
morning,  and  103°  in  the  evening,  up  to  the  29th  December, 
and  from  98°  to  102°  afterwards. 
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Autopsy. — Left  pleura  thickened  and  adherent^  very  little 
pus  in  the  cavity.      Right  pleura  normal. 

Lungs. — The  right  lung  at  the  posterior  and  middle  part 
of  the  lower  lobe,  shows  a  triangular  patch  of  blood-clot, 
evidently  recent  infarct,  not  breaking  down.  The  left  lung 
is  tougher  than  normal,  and  slightly  compressed. 

Pus  in  the  smaller  tubes  of  both  lungs.  Mediastinal 
glands  swollen. 

Pericardium  contained  1^  pints  of  thick  pus. 

Heart  of  normal  size,  densely  covered  with  purulent  lymph, 
which  seemed  but  slightly  to  have  affected  the  subjacent 
muscle.  Mitral  and  pulmonary  valves  quite  normal.  Two 
aortic  cusps  were  quite  healthy,  the  third  had  loosely  attached 
to  its  ventricular  surface  and  edge  a  smooth,  rounded,  soft, 
yellowish-white  mass,  about  the  size  of  a  filbert.  On  the  tri- 
cuspid there  were  large  irregular  soft  masses  attached,  yellow 
and  purulent  looking. 

Liver. — 84  oz.  slightly  nutmegged.    Spleen. — 14^  oz.,  soft. 

Kidneys. — 17^  oz.,  large  and  coarse  looking,  but  appa- 
rently healthy.  Most  of  the  joints  were  opened  ;  none  con- 
tained pus. 

Case  21.  Tricuspid  endocarditis ;  ansemia ;  albuminuria; 
rigors;  infarct  in  lung;  pleurisy. — Elizabeth  L — ,  set.  17, 
was  admitted  into  Guy's  Hospital  under  my  care  on  January 
17th,  1882,  complaining  of  pains  in  the  back  and  legs.  Her 
father,  mother,  one  brother,  and  three  sisters  are  alive  and 
well.  One  brother,  aged  three,  died  of  pneumonia,  and  a 
sister  died  at  eighteen  months,  the  cause  of  death  unknown 
to  the  patient. 

The  patient  cannot  remember  having  any  illness  herself. 
She  gives  no  history  of  rheumatism,  or  lung  affection,  or 
cough,  previous  to  the  present  illness.  She  has  been  ailing 
for  about  seven  months,  and  in  July  her  menses  stopped. 
In  September  she  had  some  medicine,  which  was  followed  by 
a  little  flow,  but  she  has  since  then  not  seen  anything  at  all. 
About  a  month  ago  she  first  noticed  pains  in  the  back  and  legs, 
and  she  could  not  kneel  because  her  legs  were  stiff.  These 
pains  were  getting  worse,  when  she  came  to  the  hospital  as 
an  out-patient,  and  was  admitted. 
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On  admiasion. — Sho  lios  on  her  side,  looking  lialf-etMrved  ; 
vory  thin  ;  Hkin  dry.  She  has  brown  hair,  grey  eyes,  pnpils 
widely  dilated,  conjunctivae  clear  and  pearly.  Teuth  white 
and  oven.  Some  slight  dulncHs  at  left  apex  ;  vocal  resonance 
rather  more  marked  on  right  than  left  side.  Vocal  fremitus 
the  Bame  on  both  sides. 

Heart's  apex  in  fifth  space,  about  two  inches  below,  and 
one.  inch  internal  to  the  nipple  line.  At  the  apex  the 
heart  sounds  are  normal  ;  at  the  base  there  is  a  loud  systolic 
bruit  over  the  second  left  interspace ;  it  is  loudest  near  the 
sternum,  presumably  of  pulmonary  origin.  Tongue  is  dry, 
glazed,  somewhat  furred  in  the  centre.  Hepatic  dulness 
not  increased.     Spleen  normal.     Bowels  regular. 

Urine  pale,  of  sp.  gr.  1010.  No  albumen  or  sugar. 
Pulse  96;  temp.  98*4°;  evening  temp.  103'4°. 

January  18th. — Morning  temp.  (8  a.m.)  102°,  (11  a.m.) 
99-6°;  reap.  29. 

19th. — Eats  but  little;  has  much  thirst.  Morning 
tomp.  102*6°  ;  pulse  130 ;  evening  temp.  105°. 

20th. — To-day  takes  food  well.  Pulse  120,  soft;  morn- 
ing temp.  101*2°  ;  evening  temp.  103*4  . 

2lst. — Morning  temp.  101*6°  ;  evening  temp.  104*2**. 

22nd. — Morning  tomp.  104*4° ;  evening  temp.  104°. 

23rd. — Temperature  rose  to  106*6°,  but  fell  spontaneously 
in  three  hours  to  101*6°  ;  evening  temp.  100*6°. 

24th. — Bowels  were  opened  last  night,  the  motions  being 
clay-coloured  and  scybalous.  There  is  crepitation  at  both 
bases.  At  11.45  a.m.  she  had  a  rigor;  the  temperature  in 
the  mouth  was  100"4°,  in  the  right  axilla  106*4°,  and  in  the 
loft  axilla  107*6°;  pulse  170.  At  12.15  she  had  10  grains 
of  quinine ;  cold  sponging  for  fifteen  minutes.  From  12.40  to 
12*50  she  was  in  a  bath  of  90°,  reduced  to  77*.  At  1  p.m. 
had  another  rigor.  After  the  bath  the  temperature  was  in 
the  mouth,  99*8°,  in  axilla  102*2°.  At  2.20  the  temperature 
in  the  axilla  was  again  105*2°.  Ten  grains  of  quinine  were 
again  given.  At  3.15  the  temperature  was  106°  ;  she  was 
again  placed  in  bath,  and  at  6  p.m.  the  temperature  was 
101*2°.  She  was  then  deaf  ;  the  tongue  moist,  red  with 
white  patches.  Bowels  open  ;  the  motions  as  before.  Pro- 
fuse sweating  ;  alas  nasi  working. 


230  Malignant  Endocarditis. 

25th. — Comfortable  ;  no  pain  ;  tongue  as  before.  Abdo- 
men distended.  Pulmonary  bruit  very  loud.  Patient  very 
weak  and  will  not  answer  questions.  Morning  temp.  95*5°  ; 
evening  temp.  101  "2°. 

26th. — At  2  am.  the  temperature  rose  to  105*8°.  She 
looks  ill,  with  livid  face.  Resp.  40  ;  pulse  too  weak  and 
rapid  to  count.      Quinine  20  grains. 

Temperature  was  reduced  by  sponging  to  100*4°  in  the 
mouth,  102'8  in  the  axilla.  Spleen  can  be  felt  descending 
during  inspiration  when  hand  is  placed  deeply  under  the 
ribs.  The  temperature  fell  later  to  98*4°,  and  rose  in  the 
evening  to  106 '2°. 

27th. — Morning  temp,  below  97°.  Not  deaf;  no  headache; 
bowels  acted  once  in  the  night  and  once  this  morning. 
Evening  temp.  106°. 

28th. — She  continues  sensible  ;  talks  quietly ;  face  some- 
times pale,  sometimes  livid.  Breathing  laboured,  gasping. 
Increased  area  of  cardiac  dulness;  pulmonary  bruit  as  be- 
fore. No  pains.  Pulse  small,  120 ;  skin  hot  and  dry. 
Tongue  moist,  with  small  white  patches  of  fur.  Morning 
temp.  102° ;  evening  temp.  104°. 

29th. — Bowels  loose.  Morning  temp.  103° ;  evening 
temp.  104-2°. 

30th. — Urine  high  coloured,  of  sp.  gr.  1025  ;  loaded  with 
albumen  and  blood.  Grreat  thirst.  Morning  temp.  102*7°  ; 
evening  temp.  104°.  Ordered  quinine  20  gr.,  linctus 
opiatus,  p.  r.  n. ;  milk,  beef-tea,  two  eggs ;  brandy  8  oz. 

31st. — Urine  as  before ;  increased  splenic  dulness  ;  crepi- 
tations at  bases,  with  deficient  breath  sounds.  Morning 
temp.  97-6° ;  evening  temp.  103*2°. 

February  1st. — Urine  contains  blood  and  three- eighths 
albumen.  Has  much  thirst ;  cannot  take  beef-tea ;  vomited 
during  the  night.  She  has  pain  in  the  right  elbow-joint, 
which  is  not  tender  to  pressure,  but  painful  when  the  fore- 
arm is  flexed  or  rotated.  Morning  temp.  102° ;  evening 
temp.  105*2°. 

2nd. — Much  retching.  Took  2|  pints  of  milk  during  the 
night.  Pain  in  right  elbow ;  pain  at  lower  part  of  right 
side  of  chest ;  a  poultice  ordered. 

3rd. — Urine  of  sp.  gr.   1016;  albumen  one  eighth;    no 
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blood.     Splenic    dulness    as    before ;    abdomen    distended, 
tympanitic ;  very  slight  cou^h,  no  spatum. 

4th. — Dry  cough  ;  no  pain  ;  lx>wel8  opened  three  times. 
Lies  on  left  side  with  knees  drawn  up.  Abdomen  soft  and 
full ;  no  spots.  In  the  afternoon  face  paler ;  breathing 
noisy  ;  pulse  increasing  and  very  compressible.  Wanders 
now  and  then.  No  dulnoss  over  lungs,  except  at  extreme 
right  base.  Breath  sounds  rather  exaggerated.  Pulse  176  ; 
rosp.  60.     Temperature  oscillates  between  98°  and  105°. 

5th. — Right  chest  nearly  full  of  crepitations ;  left  side 
supplemental  breathing.  The  face  has  more  colour;  the 
lips  aru  not  so  pale.  She  does  not  take  her  food  so  well. 
Passed  urino  under  her. 

6th. — Bowels  relaxed,  moved  five  times  this  morning ; 
everything  passed  under  her.  This  afternoon  fall  of  tempe- 
rature to  98'8° ;  much  sweating  and  blueness  of  lips.  Both 
chests  full  of  crepitations.    Enema  Opii  given  in  the  evening. 

7th. — No  motions  since  the  enema.     Is  very  pale. 

8th. — Three  motions  to-day ;  mind  wandering. 

9th. — Two  motions  to-day  ;  increased  delirium. 

10th. — Very  thirsty;  continued  delirium.  Bowels 
opened  six  times  in  twenty-four  hours.  Resp.  38.  Slightly 
better  colour. 

11th. — Noisy,  singing  and  talking  all  last  night,  and 
never  slept.  Pulse  130 ;  resp.  34.  Loose  motions  three 
times  in  the  day. 

12th. — Continued  delirium  ;  face  yellowish  ;  laborious 
breathing ;  holding  breath  at  end  of  inspiration,  and  then 
expiring  forcibly.      Temp.  99°;  pulse  128°. 

13th. — For  some  few  days  the  epigastric  region  has  been 
curiosly  prominent  to  the  left  of  the  middle  line,  and  there 
is  distinct  dulness.  To  palpation  it  is  elastic,  not  very  tense, 
giving  the  idea  of  a  cyst  rather  loosely  filled,  not  nodular. 
There  is  decided  pain  on  pressure,  most  severe  at  the 
site  of  the  prominence.  At  my  request,  Mr.  Jacobson  saw 
the  patient,  and,  after  administration  of  ether,  punctured  the 
tumour  with  a  small  trocar,  but  drew  off  nothing  but  blood, 
which  showed  under  the  microscope  a  large  proportion  of 
wliito  cells,  not,  however,  amounting  to  leucocythaamia. 
This  operation  was  done  antiseptically. 
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14th.  —  The  blood  was  examined  microscopically,  and 
found  to  contain  many  white  cells^  but  not  a  quantity  suf- 
ficient to  constitute  leucocythsBmia.  In  the  afternoon  she 
became  very  noisy,  screaming  apparently  with  pain ;  and 
she  died  at  8.30  p.m. 

Autopsy. — There  was  recent  lymph  over  the  whole  of  the 
right  lung,  forming  a  thick  layer  upon  its  posterior  surface. 
Probably  this  bad  started  from  the  infarctions. 

Both  lungs  were  very  heavy,  and  massive,  but  smooth  on 
section,  and  rather  tough  than  soft.  There  was  oedema  of 
the  upper  lobes.  In  the  right  lower  lobe  there  was  a 
wedge-shaped  infarct,  with  a  grey  border.  The  artery 
going  to  this  was  plugged  with  thrombus,  softening  down 
into  a  puriform  liquid. 

There  was  adhesion  of  the  pericardium  over  the  left  apex. 
The  heart  weighed  9  oz. ;  both  right  and  left  cavities  were 
rather  dilated.  All  the  valves  were  healthy,  except  the 
tricuspid,  the  anterior  flap  of  which  had  a  large  mass  of 
smooth  vegetations  hanging  from  it.  Some  of  the  chordes 
were  probably  torn  through.  There  was  a  minute  aperture, 
leading  through  the  weak  spot  of  the  septum  into  the  left 
ventricle. 

The  liver  weighed  70  oz.,  was  congested  and  soft,  prob- 
ably fatty.  In  the  left  lobe  was  the  puncture  made  by  the 
trocar,  forming  a  blood-stained  track  an  inch  long.  The 
spleen  7  oz.,  and  the  kidneys  11|  oz.,  were  healthy. 

The  femoral  veins  were  healthy.  No  cause  of  blood  infec- 
tion could  be  traced. 

Case  22.  Vaginitis;  pulmonary  endocarditis;  delirium; 
diarrhoea  ;  peritonitis  ;  infarct  in  lung. — Elizabeth  J — ,  set.  3, 
was  admitted  into  the  Evelina  Hospital  on  November  18th, 
1881. 

The  parents  are  healthy  ;  the  child  is  one  of  three  living ; 
one  child  died  of  bronchitis,  another  from  diarrhoea,  and 
a  third  from  an  accident.  There  is  no  history  of  phthisis. 
The  house  they  live  in  is  said  to  be  damp.  The  child  has 
had  varicella,  but  never  measles,  nor  scarlet  fever,  nor  per- 
tussis. There  is  no  evidence  of  congenital  syphilis.  She 
was  brought  here  as  an  out-patient  three  weeks  ago,  with 
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cough  and  some  vaginitis.  She  improved,  but  still  re- 
iimiued  fuvorish  ;  othorwlHo  fairly  woU,  till  three  days  ago, 
when  shu  shivered;  the  tikin  becumu  very  hot  and  dry. 
Last  night  she  woke  up  with  another  rigor;  has  not  conghed 
or  complained  of  cold. 

On  admission. — Rosp.  56  ;  pulse  144  ;  temp.  104*6°.  She 
is  vury  palo  and  weak,  but  fairly  well  nourished ;  mucoos 
membranes  rather  anajniic  ;  no  cutanoouH  eruption.  The 
tongue  is  muist,  the  dorsum  covered  with  thin  white  fur. 
She  is  thirsty,  takes  much  milk  ;  the  bowels  were  open  twiec 
last  night,  the  motions  being  loose,  and  of  light  yellow  colour. 

The  impulse  of  the  heart  is  diffused,  difficult  to  localise, 
but  apparently  not  displaced  ;  no  increase  of  cardiac  dal- 
ness  ;  the  action  rapid  but  regular.  A  loud  systolic  bruit 
is  audible  over  the  whole  chest,  but  of  greatest  intensity 
over  the  pulmonary  cartilage,  where  it  is  rather  higher 
pitched  than  elsewhere,  and  can  be  markedly  intensi6ed  by 
pressure  with  tlie  stethoscope. 

Resonance  is  somewhat  deficient  over  the  apex  of  the  left 
lung  in  front ;  otherwise  normal. 

Rather  distended  abdomen,  but  no  tenderness  or  gar- 
gling; spleen  not  felt;  no  spots;  much  general  hyperaesthesia. 
Temp.  104°  to  105°;   is  quite  conscious;   no  delirium. 

On  the  evening  of  admission,  at  10.30,  the  temperature 
rising  to  105*2°,  she  was  bathed  at  90°  to  95°.  The  pulse 
was  intermitting  for  ten  minutes  after  the  bath.  She  then 
slept  fairly  well,  but  sweated  much,  and  started  in  her  sleep, 
without,  however,  talking.  She  took  milk  and  barley  water 
well.  The  temperature  after  the  bath  was  102*2°,  and  at 
12  midnight  was  99*2°.  The  temperature  rose  during  the 
morning  of  November  19th  to  103*8°,  and  fell  again  at  noon 
to  100*2°,  rising  again  at  noon  to  103*6°.  During  the  day 
she  had  pain  in  the  head,  sweated  much  all  over  the  body ; 
objected  to  the  light. 

November  20th. — Has  slept  fairly  well,  but  wandered 
much ;  slight  sweat  ;  pain  in  the  stomach,  and  also  at  the 
heart,  after  6  a.m.  Temperature  remained  above  102*6° 
till  6,  then  fell  to  99°  at  noon.  She  was  fretful  all  day, 
with  pain  in  left  side,  in  stomach,  and  in  heart ;  asks  for 
all  she  wants.     Three  loose  motions.     The  temperature  rose 
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in  the  afternoon  to  102"8°,  and  remained  about  102°  till  the 
evening  of  the  21st. 

21st. — Slept  well  all  night ;  wanders  a  little  during 
sleep  ;  took  milk  well ;  complained  of  headache.  During 
the  day  was  fretful  ;  slight  sweat ;  legs  drawn  up,  but  no 
complaint  of  pain.  Temperature  fell  at  midnight  to  97*2°. 
22nd. — Slept  well  last  night.  No  pain.  No  loose 
motions. 

23rd. — The  murmur  is  loudly  audible  under  the  left 
clavicle,  distinctly  but  not  so  loudly  at  the  left  apex  ;  loudly 
behind,  both  at  upper  and  lower  parts  of  chest.  At  the 
pulmonary  cartilage  the  second  sound  is  very  loud  and 
rather  lengthened  ;  at  the  sternum,  and  to  the  right  of  it, 
there  is  very  distinct  reduplication. 

25th. — During  the  last  three  days  she  has  been  fretful ; 
restless  at  night  ;  two  or  more  loose  motions  daily ;  has 
taken  milk  well.  The  temperature  has  been  oscillating 
between  99°  and  101°.  Last  night  it  fell  to  98°,  rose  at 
3  a.m.  to  103-5°,  and  fell  at  9  a.m.  to  97*2°,  without  any 
shivering  being  remarked.  During  the  day  the  tempe- 
rature again  rose  to  101°.  The  nurse's  record  during  the 
next  few  days  is  very  similar  :  f retf ulness  ;  fairly  good  sleep  ; 
food  taken  well  ;  bowels  mostly  confined ;  temperature 
oscillating  decidedly,  often  rising  and  falling  a  distance  of 
three  degrees  twice  in  the  twenty-four  hours. 

On  November  27th  she  was  ordered  Ferri  et  Ammon. 
Citratis,  3  gr.,  t.  d.  s. 

There  was  no  essential  alteration  until  December  6th. 
The  temperature  rose  to  102°  on  the  29th  November,  re- 
mained for  some  days  oscillating  between  99  and  102°,  and 
rose  to  108'6°  on  December  5th.  She  seemed  about  this 
time  to  be  more  fretful,  and  had  more  abdominal  pain. 

December  6th. — Had  a  bad  night,  was  restless,  and 
evidently  had  great  pain  in  the  abdomen ;  she  vomited  once, 
this  morning  just  before  food,  the  vomit  consisting  apparently 
of  curdled  milk  ;  pulse  small  and  thready  ;  anxious  expres- 
sion and  pallor  even  more  extreme  than  yesterday  ;  tongue 
moist  and  clean ;  extremities  cold  ;  abdomen  still  distended, 
but  not  tympanitic ;  cough  more  frequent ;  lung  sounds 
normal.      The  temperature  to-day  was  mostly  between  102° 
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and  103°,  and  at  9  p.m.  was  102°.  The  bowels  have  not 
aoted  tu-day. 

7tb. — Child  remained  in  much  the  same  state  until  last 
evening,  when  the  breathing  became  distressed ;  she  was  much 
weaker  and  very  restless,  but  sensible.  She  had  also  much  pain 
in  the  stomachy  and  had  four  loose  motions.  She  died  with 
Htruggling  about  4  a.m.  The  temperature  had  previously 
fallen,  and  it  was  98*8°  one  hour  before  death. 

Autop»y. — The  lungs  pale  and  healthy,  except  for  the 
presence  of  a  htomorrhagic  infarct  in  the  left  lower  lobe  ; 
no  pleuritic  adhesions  or  effusion  ;  no  enlargement  of  the 
bronchial  glands. 

Heart. — The  pulmonary  sigmoid  valves  presented  a  mass 
of  vegetations,  nearly  as  big  as  the  top  of  the  little  finger, 
almost  entirely  filling  the  lumen  of  the  pulmonary  artery. 
The  other  valves  were  healthy,  and  the  heart  in  other  re- 
spects presented  nothing  abnormal. 

Abdomen  contained  an  excess  of  peritoneal  fluid  ;  some 
peritonitis  over  the  spleen,  but  none  elsewhere  ;  no  ulcera- 
ation  or  anything  abnormal  in  the  intestines  ;  the  mesenteric 
glands  healthy.  Liver  enlarged ;  weight  25  oz. ;  pale,  but 
not  fatty.  Spleen  5  oz.  weight  ;  congested  ;  no  infarcts. 
Kidneys. — Capsule  easily  detached ;  substance  pale,  but 
apparently  healthy  ;  no  infarcts. 

Cask  23  (Dr.  Pye-Smith,  1886  ;  see  '  Path  Trans.,'  vol. 
xxxviii,  1887,  p.  114). — Charles  L — ,  a)t.  39.  No  previous 
illness  known  till  four  months  ago ;  then  attacks  of  dizzi- 
ness  assumed  finally  the  character  of  rigors  every  one,  two, 
or  three  days.  Very  anccmic,  oedema  of  legs,  spleen  enlarged, 
pulmonary  basic  murmur.  Albuminuria.  Increasing  ansemia; 
red  corpuscles  only  30  per  cent,  of  normal.  Rigors;  murmur 
at  pulmonary  base  becomes  double;  diarrhoea.  Death  fifteen 
days  after  admission. 

Autopsy. — Extensive  disease  (ulceration,  perforation,  and 
partially  calcareous  vegetation)  of  pulmonary  valves.  Aortic 
and  mitral  valves  slightly  thickened.  Lungs  anaemic,  no 
emboli  or  infarcts.      No  infarcts  in  other  organs. 

Cask  24  (Dr.  Shaw,  1890).— William  M— ,  »t.  16.  Was 
not  thought  to  be  ill  until  March  iiOth.      Had  successively 
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giddiness,  rigors,  pains,  and  diarrhoea  ;  went  to  bed,  and 
enteric  fever  was  suspected.  On  April  8th  was  pale,  with 
hectic  flush,  signs  of  fluid  at  right  base,  optic  discs  healthy, 
heart  sounds  normal.  Rigors  again,  loose  yellow  motions. 
Temp.  100°  to  102°  in  the  morning,  103°  to  105°  in  the 
evening.      Delirium  and  coma.      Death  on  16th. 

Autopsy. — One  or  two  healing  sores,  as  if  from  injuries, 
on  the  hands.  Heart :  tricuspid  valve  alone  diseased,  pre- 
senting a  large  mass  of  decolourised  clot,  with  ulceration, 
perforation  of  cusp,  and  detachment  of  chordee.  Four  pints 
of  blood-stained  serum  in  right  pleura,  one  pint  in  left ;  both 
lungs  compressed ;  about  ten  suppurating  infarcts  in  left 
lung.  Large  spleen,  several  infarcts,  yellow  but  not 
breaking  down.  A  few  pin-points  of  suppuration  on  one 
kidney  as  if  from  infarcts. 

Case  25  (Mr.  Davies-Colley,  1888).— Donald  P — ,  get.  58. 
Ill  four  weeks,  unable  to  pass  water ;  large  prostate ; 
albumen,  pus,  and  casts  in  urine.  Day  after  admission  left 
arm  paralysed  and  stiff.      Died  following  day. 

Autopsy. — Heart :  a  small  embolus  in  left  coronary  artery, 
and  a  suppurating  infarct  in  the  wall  of  the  heart.  Immedi- 
ately above  the  left  cusp  of  the  mitral  a  nodule  with  a  tear  of  the 
endocardium.  A  vegetation  on  one  of  the  pulmonary  valves. 
(Edematous  lungs,  with  pus  in  the  tubes.  Points  of  suppu- 
ration in  liver.  Pysemic  infarcts  in  kidney.  Suppuration 
of  prostate  and  of  prostatic  veins.  Brain  :  a  partially  de- 
colourised clot  in  a  branch  of  the  right  middle  cerebral 
artery ;  softening  and  petechiae  of  corresponding  portion  of 
brain.  Another  clot  in  the  right  anterior  cerebral  artery,  with 
consequent  softening.      Suppuration  of  thyroid  body. 

Case  26  (Mr.  Golding-Bird,  1885)  .—William  R— ,  ^t.  46. 
A  hard  drinker.  Stricture,  retention,  and  extravasation  of 
urine.  Incisions.  Abscess  formed  in  hypogastric  region. 
Diarrhoea  two  days  after  admission,  continued  till  death, 
eleven  days  later.  No  note  of  condition  of  heart.  Mode- 
rate pyrexia  throughout. 

Autopsy. — Two  aortic  valves  adherent,  with  a  small  ulcer 
on  one  of  them.      Lungs  emphysematous  ;  one  haemorrhagic 
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infnrct  with  pleurisy  on  the  surface,  and  suppurating  in  the 
centre.  Small  firm  spleen  ;  congested  kidueyR  ;  suppuration 
of  wall  of  bladder  and  urethra. 

Cask  27  (Mr.  Davies-CoUoy,  1888).— Thomas  McG— , 
set.  65.  Gonorrhcoa  three  times,  stricture,  cystitis  four 
years,  perineal  abscess,  pyrexia.     Sudden  death. 

Autopny. — Large  heart;  mitral  stenosis,  with  a  soft  smooth 
vegetation,  as  large  as  a  chestnut  on  the  auricular  surface  of 
the  valve.  CPldematous  lungs,  thirty  ounces  of  serum  in  left 
pleura.  Small  pulpy  spleen.  Kidneys  :  cortex  deeply 
scarred  by  old  ascending  nephritis,  and  on  section  numerous 
punctiform  red  spots  visible  in  the  cortex.      Cystitis. 


Group  III. 

Case  28.  Mitral  endocarditis  ;  right  hemiplegia  ;  eonvul- 
siona ;  ansemia  ;  oedema  of  lungs. — Paulina  C — ,  a)t.  28,  was 
admitted  under  my  care,  May  2nd,  1885. 

She  had  diphtheria  at  eight  years  of  age,  and  rheumatism 
at  sixteen ;  since  then  has  been  well  until  two  years  last 
Christmas,  when  she  had  severe  bronchitis.  Her  last  child 
was  born  just  after  that,  and  she  has  not  been  strong  since. 
She  has  had  to  give  up  work  two  months.  She  has  during 
two  years  suffered  various  symptoms,  a  sensation  in  her 
throat  as  if  it  were  going  to  burst,  pains  shooting  down  the 
left  arm,  loss  of  power  in  the  calves  of  the  legs,  giddiness 
and  headache. 

For  two  months  she  has  had  gastric  pains,  vomiting,  con- 
tinued cough,  and  the  last  month  swelling  of  the  legs. 

On  admission. — Anaemic,  breathing  rnpidly  ;  oedema  of 
both  feet  ;  pulse  88  ;  temp.  99*4°.  Impulse  of  heart  in  fifth 
space,  1  ^  inches  below  nipple  ;  dulness  limited  by  fourth  rib, 
left  border  of  sternum,  and  nipple  line.  Diastolic  thrill  felt 
over  precordial  area.  Cantering  rhythm,  with  systolic  and 
inid-dinstolic  murmur.  In  second  left  space  a  systolic 
murmur ;  behind  also  a  systolic  murmur.  In  the  third  inter- 
space a  rough  presystolic  murmur.  Liver  enlarged.  Urine 
normal.  Sputa  streaked  with  blood,  but  no  marked  physical 
signs  in  the  chest. 
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On  May  7th,  at  5.45  p.m.,  while  sitting  up  in  bed,  she 
suddenly  became  quiet,  and  unable  to  answer  any  question  ; 
she  then  became  unconscious,  and  remained  so  a  few  minutes. 
She  was  found  paralysed  in  the  right  arm,  face,  and  leg,  and 
unable  to  speak  at  all,  though  she  tried. 

At  7  p.m.  she  had  recovered  some  movements  in  the  limbs, 
and  could  answer  some  questions,  but  very  slowly  indeed. 
At  10.30  she  suddenly  developed  violent  choreic  movements 
in  the  right  limbs,  neck,  and  face,  and  a  little  twitching  at 
the  left  angle  of  the  mouth.  At  11  p.m.  she  could  speak 
slowly,  and  the  power  of  the  right  arm  and  leg  was  greater. 

On  the  8th  the  right  arm  and  leg  were  only  weak.  Dr. 
Pitt  notes,  "  She  could  apparently  speak  correctly,  except 
she  called  her  left  arm,  &c.,  the  right.  She  could  write  from 
dictation  or  from  a  book,  but  could  not  otherwise.  She  had 
therefore  some  agraphia  and  aphasia,  limited  to  voluntary 
action.^' 

On  the  11th  it  is  noted  sensation  is  not  affected,  but  on  the 
12th  she  had  a  feeling  of  numbness  in  the  left  leg. 

May  15th. — Apex  sounds  are  now  systolic  and  diastolic. 
Tubular  breathing  at  the  apex  of  the  right  lung. 

On  May  19th  she  had  an  offensive  vaginal  discharge,  and 
on  the  28th  Dr.  Horrocks  reported  a  fleshy  mass  adherent  to 
the  fundus  of  the  uterus,  and  advised  its  removal.  This  was 
done  by  Dr.  Horrocks  on  June  2nd,  and  the  vaginal  discharge 
ceased. 

On  June  12th  she  was  up  for  a  short  time. 

On  June  21st  she  had  more  cough  and  dyspnoea,  and  spat 
up  some  blood,  and  the  following  day  examination  showed 
that  there  was  deficient  entry  of  air  with  rales  at  the  bases. 
The  second  murmur  is  sometimes  presystolic,  at  others  mid- 
diastolic.    She  is  anaemic,  and  perspires  profusely. 

On  July  4th  there  was  much  oedema,  more  spitting  of 
blood,  increased  rales  over  the  back,  and  great  rapidity 
of  the  heart's  action.  She  got  rapidly  worse,  and  died 
July  8th. 

Autopsy. — Brain  41  oz.,  healthy ;  no  trace  of  softening  or 
of  embolism  in  any  of  the  arteries. 

Lungs. — Old  fibroid  adhesions  on  right  side  and  recent 
lymph  over  left  side,  most  marked  at   the  base,  where  it 


Malignant  EhidocardUu,  2S9 

was  as  thick  as  blottin^-papor  over  a  considerable  extent. 
The  lungs  were  markod  examples  of  brown  induration. 
They  wore  very  firm,  and  nearly  airless  throughout; 
very  rodematous,  and  the  Hinaller  tubes  full  of  inuco-pus. 
The  lower  lobe  of  the  left  lung  was  quite  airless,  and  parts 
sank  in  water.  It  was  tinner  and  harder  thnn  the  rest,  more 
(edematous,  and  the  tubes  contained  much  more  pus.  It 
appeared  to  be  an  acute  pneumonia  supervening  on  a  chronic 
change.  There  was  an  exactly  similar  condition  at  the  right 
apex,  extending  two  inches  down.  The  branches  of  the  pul- 
monary artery  were  much  thickened  throughout.  The  main 
trunk  was  quite  as  thick  as  the  aorta. 

Pericardium  healthy. 

Heart  15  oz.  The  left  ventricle  was  greatly  dilated  and 
much  hyportrophied.  Both  sides  were  full  of  post-mortem 
clot.  The  muscle  was  good  throughout,  but  rather  pale  on 
the  right  side.  The  left  auricle  was  dilated  and  hyportro- 
phied, the  cavities  on  the  right  side  dilated  and  somewhat 
thickened.  Chordae  tendinese  nearly  all  completely  detached. 
These  and  the  mitral  cusps  were  completely  covered  with 
recent  granulations.  The  endocardium  of  the  left  auricle 
was  considerably  thickened,  white  and  opaque,  showing  that 
there  had  been  mitral  regurgitation.  One  small  patch  of 
calcareous  atheroma  m  the  aorta  just  above  the  valves ;  other- 
wise the  vessel  was  good  throughout. 

Stomach  much  dilated  and  full  of  light  yellow  fluid. 
Liver  61  oz.,  surface  smooth,  moderately  nutmeggcd.  Ducts 
patent,  but  the  main  duct  was  small. 

Spleen  12  oz.,  very  firm.  Kidneys  13  oz.,  somewhat  en- 
larged, contained  a  few  cysts.  A  few  minute  punctiform 
ecchymoses  in  the  cortex,  and  the  surface  generally  in- 
jected.    With  these  exceptions  the  structure  looked  healthy. 

Cask  29  (Dr.  Carrington,  1885-86).— Violet  G— ,  »t.  22. 
Never  had  rheumatic  or  scarlet  fever,  but  five  years  ago  was 
told  she  had  heart  disease.  Ill  since  then.  Admitted  with 
cough,  pale  and  dusky  face,  mitral  regurgitant  murmur  rather 
musical  than  rough,  no  albuminuria.  Later,  double  aortic, 
and  diastolic  and  prajsy stolic  mitral  murmurs,  enlarged  spleen, 
face  and  feet  swollen,  high  temperature,  urine  albuminoos. 
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face  and   feet  swollen,  oedema  of  bases  of  lungs,  coma  and 
death. 

Autopsy. — Fungating  endocarditis  of  aortic  and  mitral 
valves ;  the  aortic  valves  thickened ;  extreme  stenosis  of 
mitral  valve.  Nutmeg  liver.  Very  large,  firm  spleen,  with 
three  large  infarcts.  Kidneys  19^  oz.  Red-pink  mottled 
with  yellowish-white.  Punctiform  haemorrhages,  swollen 
cortex,  one  infarct.  Brain  :  small  embolism  in  left  middle 
cerebral  artery ;  no  softening.      Brown  induration  of  lungs. 

Case  30  (Dr.  Pye- Smith,  1885).— Ellen  A—,  set.  42. 
Admitted  for  dyspnoea  and  oedema  of  legs ;  aortic  and 
mitral  disease,  large  liver  and  spleen ;  albuminuria.  In- 
creasing dyspnoea,  orthopnoea,  wasting.  Pyrexia  not  re- 
corded. 

Autopsy. — Cord -like  pericardial  adhesions  ;  each  aortic 
valve  perforated  and  occupied  by  fungating  granulations  ; 
stenosis  of  mitral  orifice,  with  ulceration  of  one  valve,  and 
rupture  of  one  chorda.  Nutmeg  liver.  Infarcts  in  kidneys, 
and  one  in  the  left  suprarenal  capsule.      Lungs  indurated. 

Case  31  (Dr.  Moxon,  1885).— Arthur  E— ,  set  30.  Three 
attacks  of  rheumatic  fever.  In  hospital  two  years  ago  with 
cardiac  disease.  Double  aortic  murmur,  large  heart,  large 
liver,  large  tender  spleen,  albuminuria,  with  casts.  CEdema 
of  legs,  with  erythematous  and  purpuric  rash  on  legs,  hands, 
and  face.      Temperature  103°.      Died  day  after  admission. 

Autopsy. — Adherent  ecchymosed  pericardium.  Ulcera- 
tive endocarditis  of  aortic  and  mitral  valves.  Pneumonia 
of  right  lung  ;  both  oedematous.  Large  cirrhosed  liver ; 
large  spleen ;  kidneys  28  oz.,  subacute  parenchymatous  ne- 
phritis.     Brain  healthy. 

Case  32  (Dr.  Pye-Smith,  1884-85).— Alice  H— ,  get.  39. 
Nohistory  of  rheumatism ;  cardiac  symptoms  seventeen  months. 
Rather  pale  ;  dropsy  and  purpura.  Large  heart,  with  mitral 
murmur.  Albuminuria.  Erysipelas  of  face  recurring  at 
intervals  of  weeks;  pericarditis;  increasing  cyanosis;  death. 

Autopsy. — Pericarditis,  with  8  oz.  of  serum  and  recent 
lymph  ;  constricted  mitral  orifice  with  ulcerated  chordae,  and 
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yegotations  in  left  auricle.  Trioaspid  thickened.  Indurated 
lungs,  with  old  phthisis  at  one  apex.  Nutmeg  liver.  In- 
farcts of  spleen  and  kidneys.  Fatty  epithelium  in  renal 
tubules.  Brain  healthy ;  a  firm  decolourised  embolus  at 
bifurcation  of  right  common  carotid. 

Ca8»  33  (Dr.  Pavy,  1887).— John  B— ,  aot.  8.  History 
vague  and  uncertain.  Admitted  drowsy,  vomiting,  with 
dropsy,  largu  heart,  mitral  murmurs,  clubbed  fingers,  and 
large  liver.  Increasing  dyspnoea  and  drowsiness.  Death  a 
few  days  after  admission. 

Autopfty. — Calcareous  change  in  one  aortic  cusp,  the 
others  almost  entirely  destroyed,  with  clumps  of  vegetations 
clinging  to  the  remains.  Beads  on  mitral.  Congested 
lungs.      Infarcts  in  spleen  and  kidneys. 

Case  34  (Dr.  Pavy,  1888).— William  M— ,8st.  21.  Rheu- 
matic fever  twice  at  thirteen  and  sixteen.  Recently  cardiac 
pain  on  exertion  ;  then  a  temporary  paraplegia,  from  which  he 
seems  to  have  recovered.  January  15th,  orthopncea,  drowsy, 
slight  ascites,  enlarged  liver,  large  heart,  with  mitral  and  aortic 
murmurs,  pyrexia  very  slight.  Died  rather  suddenly  on 
January  22nd. 

Autopsy. — Ulcerative  endocarditis  of  mitral  valve,  with 
ruptured  chordae  infecting  auricle  and  aortic  valve.  Thick- 
ened and  retroverted  aortic  valves.  Indurated  lung^.  Nut- 
meg liver.  Infarcts  in  spleen  and  kidney.  Spinal  cord 
appeared  healthy. 

Case  35  (Dr.  Pavy,  1888).— Elizabeth  S— ,  set.  25. 
Rheumatic  fever  six  times  since  thirteen.  Cardiac  sym- 
ptoms twelve  months.  Pale,  flabby,  with  oedema  of  feet, 
petechias  on  arms,  legs,  chest,  and  back.  To-and-fro  basic 
and  presystolic  apex  murmurs ;  bronchitis ;  albuminuria ; 
enlarged  liver  ;  vomiting ;  diarrhoea.  Died  a  week  after 
admission.      Record  of  temperature  missing. 

Autopsy. — Short  thick  incompetent  aortic  valves  ;  mitral 
valves  thickened,  numerous  vegetations.  Tough  liver  and 
spleen.  Petechias  in  kidneys  and  glomerular  nephritis. 
No  micro-organisms  were  found  in  the  vegetations,  but  th» 
sections  did  not  stain  well  (Dr.  Pitt). 
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Case  36  (Dr.  Hale  White,  1889).— Thomas  B— ,  set.  19. 
Rheumatic  fever  three  years  ago.  Systolic  mitral,  to-and- 
fro  aortic,  and  pulmonary  murmurs,  heart  irregular,  dyspnoea, 
oedema,  albuminuria.  Record  of  temperature  missing. 
Death  eight  weeks  after  admission. 

Autopsy. — Thickened  aortic  valves ;  thickened  mitral,  with 
ruptured  chordae  tendinea.  Lung  indurated  and  pneumonic. 
Nutmeg  liver.      Petechial  kidneys. 

Case  37  (Dr.  Moxon,  1886).— George  M— ,  get.  19. 
Chorea  nine  or  ten  years  ago,  and  repeated  attacks  since ; 
then  cardiac  disease. 

Autopsy. — Ecchymoses  under  pericardium.  Mitral  orifice 
narrow ;  both  cusps  and  tips  of  musculi  papillares  thickened. 
Much  fungating  endocarditis  of  one  cusp,  with  perforation 
of  cusp,  and  rupture  of  chordae.  Granulations  on  the  tri- 
cuspid. Induration  of  lungs  and  early  broncho-pneumonia. 
Subpleural  ecchymoses.  Infarcts  in  spleen  and  one  kidney. 
Brain  :  ecchymosis  over  right  supra-marginal  convolution  ; 
a  decolourised  clot  in  the  left  posterior  cerebral  artery.  No 
softening. 

Case  38  (Dr.  Pye- Smith,  1886).— Leonard  G — ,  set.  39, 
Acute  rheumatism  eight  years  ago,  cardiac  disease  since. 
Died  day  after  admission. 

Autopsy. — Large  heart  with  adherent  pericardium.  Aortic 
.  valves  thickened  and  everted.  Mitral  :  anterior  cusp  thick- 
ened, chordae  ruptured,  thickened,  and  twisted,  but  without 
granulations.  Red  hepatisation  of  both  lungs,  with  early 
pleurisy.  Nutmeg  liver.  Large  firm  spleen,  with  three 
recent  infarcts.  Large  congested  flabby  but  ^  otherwise 
normal  kidneys. 

Case  39  (Dr.  Goodhart,  1887).— Martha  S— ,  «t.  58. 
Appears  to  have  had  some  uterine  disease.  Admitted  with 
heart  disease,  albuminuria,  delirium,  and  died  in  a  week. 

Autopsy. — A  patch  of  ulceration  about  the  size  of  a  shill- 
ing, partly  on  the  valve,  partly  on  the  auricular  wall.  Lungs  : 
marginal  emphysema ;  pus  in  bronchi  and  bronchioles. 
Other  organs  practically  healthy.     Uterus  congested. 
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Casb  40  (Dr.  Pye-Smith,  1890).— George  T— ,  at.  33. 
Inflammation  of  lungs  as  a  child ;  gonorrhoea  three  years 
ago.  Four  months  ago  fainted  and  was  ill  five  weeks. 
Tea  days  pain  in  left  chest,  and  dyspncsa,  which  has  in> 
creased.  Now  Hallow,  half  icteric.  Dyspnoea;  large  liver; 
dulness  and  r&les  at  both  bases.  Aortic  and  mitral  disease. 
Albuminuria.      Died  suddenly  three  days  after  admission. 

Autopity. — Vegetations  on  aortic  and  mitral  valves  ;  aneu- 
rysm of  one  of  the  mitral  cusps.  Fluid  in  both  pleursB ; 
congested  lungs  ;  largo  spleen ;  infarcts  in  kidneys. 


Group  IV. 

Casb  41.  Mitral  endocarditis  ;  albuminuria;  convulauma  ; 
cerebral  hcemorrhage  from  aneurysm ;  infarcts  in  spleen  ; 
nephritis. — George  B — ,  eet.  31,  was  admitted  on  February 
17th,  1885,  under  Dr.  Wilks's  care,  and  subsequently  came 
under  me.  He  had  gastric  fever  at  eighteen  years  of  age, 
and  rheumatic  fever  six  years  ago.  He  has  never  been 
strong  since  then.  He  has  suffered  from  winter  cough,  and 
he  gave  up  work  on  October  30th. 

On  admission. — He  is  anasmic  and  thin.  He  suffers  from 
dyspncea  and  palpitation.  The  heart's  impulse  is  in  the 
sixth  space,  half  an  inch  external  to  the  nipple.  There  is 
at  the  apex  a  systolic  murmur  and  a  doubtful  diastolic  mur- 
mur. At  the  bas6  is  heard  a  to-and-fro  aortic  murmur. 
The  pulse  has  a  water-hammer  character.  There  are  a  few 
r&les  at  the  back  of  the  chest.  The  hepatic  dulness  reaches 
an  inch  below  the  ribs.  The  spleen  cannot  be  felt.  The 
urine  has  a  dusky  tint,  contains  albumen,  and  responds  to 
the  guaiacum  test  for  blood.     There  are  no  casts. 

He  was  ordered  digitalis,  with  ammonio-citrate  of  iron  and 
carbonate  of  ammonium. 

On  February  28th  he  was  allowed  to  be  up.  On  March 
29th  he  complained  of  pain  down  the  back  of  the  right  leg, 
which  subsided  in  a  few  days.  Albuminuria  was  noted  as 
present  on  March  17th,  and  towards  the  end  of  the  month 
he  suffered  from  headache.  On  May  Ist  he  suffered  from 
marked  giddiness,  and  on  the  night  of  the  second  he  had  a 
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fit  of  general  convulsions.  He  liad  a  second  fit  at  1.30  and 
another  at  2  on  the  3rd.  The  convulsions  began  on  the 
left  side  of  the  face  ;  as  he  recovered,  the  eyes  were  open, 
and  directed  upwards  to  tlie  left.  He  had  six  more  fits  on 
this  day,  remaining  unconscious  the  greater  part  of  the  time 
between  them,  and  passing  his  urine  into  the  bed.  He  gradu- 
ally recovered  his  senses. 

He  passed  a  good  night,  but  on  May  4th  was  twice  sick. 
The  urine  contained  blood  and  albumen.  On  May  5th  it  is 
noted  that  his  temperature  has  been  nearly  normal  the  last 
two  days.  He  continued  much  the  same  during  the  next 
week.  He  had  no  return  of  fits  nor  of  sickness,  and  he 
improved  in  appetite,  but  he  was  troubled  with  cough. 

The  urine  contained  albumen,  but  no  blood.  On  the 
evening  of  the  15th  he  was  sick,  but  he  had  imprudently 
eaten  some  cherries.      He  died  on  the  17th. 

Autopsy  (by  Dr.  Goodhart). — Brain. — A  quantity  of  extra- 
vasated  blood  was  found  extending  over  the  surface  of 
the  base,  and  some  distributed  over  the  motor  area  on 
the  right  side  of  the  cortex.  Its  distribution  here,  how- 
ever, was  peculiar.  The  veins  of  the  cortex  were  full  of 
blood,  and  extravasation  had  taken  place  in  their  course. 
The  cortex  of  the  motor  convolutions  was  minutely  ecchy- 
mosed  all  over.  At  the  base  the  right  middle  cerebral 
seemed  thick  and  diseased,  and  on  further  examination  a 
circular  or  oval  clot  was  turned  out  of  the  brain  substance 
just  below  the  surface.  There  was  a  very  extensive  elxtrava- 
sation  of  fluid  into  the  brain  substance.  It  did  not  involve 
the  internal  capsule  or  the  large  ganglia,  the  outer  part  of 
the  lenticular  nucleus  being  quite  free.  Ultimately  a  large 
aneurysm  was  found  measuring  about  one  inch  by  three 
quarters  of  an  inch.  It  was  not  quite  clear  where  it  had 
ruptured,  the  aneurysmal  sac  being  only  about  half  com- 
plete ;  that  is  to  say,  the  one  half  (about)  of  the  sac  was 
like  arterial  coat,  the  other  was  quite  a  recent  clot.  Dr. 
Goodhart  thought,  therefore,  that  the  aneurysm  must  have 
enlarged  rapidly  lately  and  then  ruptured,  the  original  sac 
being  spread  out  as  it  was  found  in  this  manner.  The  other 
vessels  were  healthy,  and  no  plug  could  be  found. 

Lungs  and  pericardium  healthy. 
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Heart. — Weighed  21^  oz.  Mitral  valve  thick  and  small ; 
its  tendinoas  cords  mach  thickened.  Many  were  ulcerated 
through  leaving  free  projecting  ends,  and  the  whole  valve 
and  the  cords  were  fringed  and  sanded  with  vegetations  of 
all  kinds.  The  aortic  valves  were  thick.  The  auricular 
wall  had  a  thick  carpet  of  vegetations  on  its  posterior  sur- 
face. 

Liver. — 63  oz.,  rather  soft.  Spleen. — 15^  oz.,  one  recent 
infarct,  one  old.  Kidneys. — 13^  oz.,  fawn-coloured  on  the 
surface,  with  ecchymotic  patches  in  many  places.  Minute 
examination  showed  much  speckled  inflammatory  material. 

Case  42.  Aortic  endocarditis ;  pyrexia ;  delirium ;  left 
hemiplegia  ;  softening  of  the  right  lenticular  nucleuit. — Emma 
B — ,  8st.  38,  WEis  admitted  under  my  care  on  January  9th, 
1889. 

The  only  history  to  be  obtained  is  to  the  effect  that  she 
has  been  addicted  to  drink,  that  she  has  been  ill  for  nine 
months,  and  that  she  has  lost  flesh  rapidly  the  last  fortnight. 
Two  days  ago  she  is  said  to  have  fallen  off  a  chair. 

On  admission. — She  is  emaciated,  and  looks  old  for  her 
years.  She  is  in  a  condition  approaching  collapse,  drowsy  and 
rather  incoherent.  She  complained  loudly  on  being  touched, 
but  there  was  no  particular  tenderness  about  any  joint.  She 
used  her  limbs  uniformly  though  feebly.  There  was  a  loud 
diastolic  musical  murmur,  heard  all  over  the  chest,  and  at 
the  apex  a  soft  systolic  bruit.  BAles  on  both  sides  of  the 
chest  behind.     Temp.  101-6°. 

January  10th. — A  more  complete  examination  shows  a 
diffused  cardiac  impulse,  three  inches  in  diameter,  reaching 
out  to  the  nipple  line  ;  a  loud  musical  diastolic  murmur, 
loudest  in  the  aortic  area  ;  a  soft  blowing  systolic  murmur  at 
the  apex.  P.  116,  feeble  and  rather  splashing;  the  arteries 
seem  good. 

Respirations  are  30  to  40,  shallow.  Cough  is  frequent  but 
feeble  ;  no  expectoration.  There  is  dulness  at  the  right  base 
up  to  the  eighth  rib,  with  loud  consonating  r&les,  rhonchi, 
bronchophony,  and  a  doubtful  rub.  At  the  right  base 
there  is  an  extensive  dulness,  with  r&les  and  rhonchi. 

At  12.30  there  was  marked  left  hemiplegia,  the  face,  arm. 
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and  leg  being  involved ;  the  arm  completely  paralysed,  the  leg 
less  so.  The  patient  spoke  thickly,  but  was  not  aphasic. 
Knee-jerk  and  elbow-jerk  were  more  marked  on  the  left 
side,  and  on  the  same  side  patellar  and  knee-clonus  were 
present.  Hyperaesthesia  less  than  on  admission.  Optic 
discs  normal.  Abdomen  flaccid.  Spleen  not  felt.  Liver 
dulness  reaches  from  the  seventh  rib  to  within  two  inches  of 
the  umbilicus. 

Urine,  sp.  gr.  1010,  acid,  clear,  no  albumen  or  blood,  but 
many  casts  and  granular  epithelial  cells  are  found  under  the 
microscope. 

January  12th. — Low  delirium  ;  she  throws  off  the  bed- 
clothes, and  tries  to  get  out  of  bed.  Breathing  more  rapid 
and  stertorous. 

14th. — P.  130.  Impulse  of  heart  more  diffused  and 
fluttering.  The  diastolic  murmur  has  lost  its  musical  cha- 
racter. Breath-sounds  more  feeble,  rales  less  loud.  Temp. 
99°. 

15th. — Noisy  and  delirious  ;  semi-conscious  ;  when  roused, 
complains  of  pain  in  various  parts,  and  is  generally  hyper- 
aesthetic.  The  right  knee-jerk  is  pronounced,  and  ankle- 
clonus  is  present  on  this  side  also.  At  4  p.m.  no  bruit 
could  be  heard,  only  a  rapid  tic-tac.  Dulness  and  bron- 
chial breathing  at  right  base ;  dulness  with  doubtful  bron- 
chial breathing  at  left  base.  She  died  at  9  a.m.  on  the 
16th. 

16th. — After  a  draught  last  night  of  potassium  bromide- 
20  grains,  and  chloral  7  grains,  the  delirium  subsided  ;  she 
died  quietly  at  9  a.m.  this  morning. 

Autopsy. — The  brain  weighed  43  oz.  Membranes  rather 
milky,  some  wasting  of  convolutions,  vessels  good. 

In  the  right  lenticular  nucleus  at  its  lower  part,  just 
outside  the  internal  capsule,  and  one  inch  behind  the  genu, 
was  a  patch  of  white  softening  about  the  extent  of  a  shil- 
ling in  horizontal  area.  No  embolism  of  vessels  could  be 
found.     The  rest  of  the  brain  was  firm. 

Lungs. — Emphysema  of  left  upper  lobe,  much  lobular 
pneumonia  in  the  left  lower  lobe.  Lobular  pneumonia,  less 
marked  in  the  right  lower  lobe.  The  bronchial  tubes  were 
inflamed,  and  contained  pus.     Eecent  pleurisy  at  right  base. 
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Heart  11  oz.  Maoh  ooloarless  toogh  post-mortem  dot 
in  the  ventricles.  Fungating  endocarditis  on  yentricnlar 
surface  of  all  the  aortic  cusps.  The  anterior  cusp  had  a 
large  perforation  in  it,  while  the  left  posterior  had  a  large 
aneurysmal  bulging,  which  would  haye  soon  led  to  a  per- 
foration. The  right  posterior  cusp  was  also  heaped  up 
with  vegetations.  The  vegetations  were  remarkably  colour- 
loss,  and  showed  little  signs  of  infection  beyond  the  endo- 
cardium immediately  beneath  the  attachment  of  the  cusps. 
The  other  valves  were  quite  healthy.  No  evidences  of  regur- 
gitation through  the  mitral.  Left  ventricle  not  noticeably 
dilated.  Cardiac  muscle  and  vessels  good.  Stomach  per- 
haps a  little  congested.      Spleen  6  oz.,  normal. 

Kidneys  7^  oz.,  small.  A  little  wasting  of  the  cortex  in 
places,  and  one  or  two  small  cysts,  but  the  capsule  peeled 
well,  and  the  surface  was  quite  smooth. 

Case  43  (Dr.  Hale  White,  1886).— Elizabeth  H— ,  cet.  13. 
Chorea  three  years  ago ;  heart  diseased  one  year  after.  Five 
weeks  ago  began  to  shiver,  then  had  pain  in  the  joints. 

On  admission. — Joint  pains,  pyrexia,  mitral  regurgitant 
murmur.  Nine  or  ten  days  after  admission  screamed  and 
had  convulsions ;  two  hours  later  another  scream  and  con- 
vulsions, and  continued  unconscious.  She  had  a  third  con- 
vulsion after  six  hours,  and  never  rallied. 

Autopsy. — Adherent  pericardium  ;  mitral  endocarditis, 
with  several  ruptured  chordaa.  Recent  infarcts  in  spleen. 
Brain  :  recently  extravasated  blood  in  left  lateral  ventricle 
tearing  away  large  ganglia;  outside  this  an  older  clot  in 
connection  with  a  vessel  in  the  Sylvian  fissure,  on  which 
was  a  fusiform  aneurysm. 

Cask  44  (Dr.  Hale  White,  1887).— Jane  L— ,  set.  23. 
Rheumatic  fever  twice.     Hasmaturia  for  three  months. 

On  admission. — Dyspna3a,  palpitation  ;  mitral  murmurs  ; 
blood  and  albumen  in  urine  ;  enlarged  tender  spleen.  De- 
lirious the  followiug  day.  Three  days  before  death  had  a 
fit,  another  in  the  night  and  two  the  next  day.  Abdominal 
pain  and  tenderness ;  increasing  r&les  and  rhonchi.  Tem- 
perature only  slightly  raised. 
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Autopsy. — Masses  of  vegetations  on  anterior  flap  of 
mitral  valve,  and  large  masses  on  wall  of  auricle.  A  large, 
soft,  flabby  spleen,  with  two  large  infarcts.  Many  infarcts 
in  kidneys,  in  wbicli  organs  tbe  microscope  showed  cirrhosis 
and  wasted  glomeruli.  Brain  :  a  doubtful  minute  hsemor- 
rhage  in  left  corpus  striatum. 

Case  45  (Dr.  Goodhart,  1887).— Emma  S— ,  set.  12.  Rheu- 
matic fever  last  year  and  the  year  before.  Admitted  for 
pain  in  the  joints  and  pyrexia.  Rigors  the  day  before  and 
two  days  before  that.  Mitral  murmur  ;  continued  pyrexia. 
Fifteen  days  after  admission  haemoptysis,  and  again  the  next 
day.  Two  days  later  a  fit,  with  twitching  of  right  eyelids 
and  face,  coma,  stertorous  breathing,  and  death  in  ten  and 
a  half  hours. 

Autopsy. — Adherent  pericardium  ;  mitral  and  tricuspid 
orifices  dilated  ;  vegetations  on  margin  of  mitral  valve,  and 
patch  of  endocarditis  in  left  auricle.  Soft  spleen  with  one 
infarct ;  swollen  kidneys  with  one  infarct.  Brain  :  blood 
in  the  pia  mater  ;  left  frontal  lobe  full  of  blood,  old  and 
recent.      No  aneurysms,  emboli,  or  rupture  of  vessels  found. 

Case  46  (Dr.  Pitt,  1889).— M.  C— ,  set.  43.  Had  a  fit  in 
the  street,  followed  by  left  hemiplegia  ;  albuminuria.  Iodide 
of  potassium  produced  on  extensive  rash,  for  which  she  came 
in  eight  days  after  the  fit.  Double  aortic  murmur  ;  albu- 
minuria, moderate  pyrexia.      Died  five  days  later. 

Autopsy. — Vegetations  on  segments  of  aortic  valves,  orifice 
not  stenosed,  but  valves  incompetent  from  retroversion,  and 
perforation  of  one  valve.  Pus  in  bronchial  tubes.  Large 
fatty  liver.  Spleen  11  oz.;  minute  (punctate)  abscesses  scat- 
tered over  surface,  and  a  few  in  its  substance.  No  infarcts. 
Kidneys  12|  oz. ;  one  large  and  pale,  the  other  small,  with 
dilated  and  injected  pelvis.  Bladder  thick,  urine  foul. 
Brain :  Embolism  of  right  middle  cerebral  artery,  with 
softening,  which  extended  from  cortex  of  insula  to  the  in- 
ternal capsule.  Contents  of  the  softened  focus  like  sloughing 
brain  matter,  greenish  yellow  in  colour,  but  not  actual  pus. 
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Gboup  V. 

Casi  47.  Ulcerative  endocarditis  (following  endocarditis 
from  chorea) ;  mitral  regurgitation  ;  infarction  of  spleen  and 
kidneys ;  acute  basal  meningitia  ;  ojttie  neuritis  ;  tuberculosis 
of  lungs;  caseous  mediastinal  glands. — Marj  R — ,  89t.  15,  was 
admitted  under  my  care  on  June  26th4  1889,  for  pains  in  the 
limbs,  pyrexia,  and  general  malaise. 

Family  history. — Father  has  always  been  a  healthy  man. 
Mother  has  suffered  from  "  consumption  "  as  long  as  patient 
can  remember.  She  used  to  attend  the  Brompton  Hospital 
for  diseases  of  the  chest,  and  lately  had  been  attending  aa 
an  out-patient  here.  One  of  her  brothers  suffers  from 
"  boils  "  on  the  neck.  None  of  her  relations  suffer  from 
rheumatism. 

Previous  illnesses. — Patient  had  measles,  whooping-cough, 
and  scarlatina  when  a  baby.  Has  never  had  rheumatism. 
Five  years  ago  last  August  patient  was  in  the  hospital  for 
St.  Vitus's  dance.      She  was  in  five  weeks  and  got  well. 

History  of  present  illness. — Four  months  ago  she  had  au 
attack  of  "  inflammation  of  the  bowels.''  She  was  attended 
by  a  doctor,  but  has  never  been  thoroughly  well  since. 
Three  weeks  ago  she  had  an  attack  of  diarrhoea.  The  week 
after  this,  June  13th,  she  had  slight  rigor,  pain  in  her  limbs, 
and  retching  without  vomiting,  and  she  complained  of  pain 
in  her  head.  She  went  on  with  her  work  until  June  18th, 
when  she  was  obliged  to  go  home  on  account  of  the  pain  in 
her  head.  She  did  not  take  to  her  bed  until  June  23rd, 
and  on  June  25th  her  mother  got  a  doctor  to  see  her,  who 
advised  her  to  come  here. 

Present  condition. — The  lips  are  rather  dry,  inclined  to 
crack ;  fauces  a  little  inflamed,  causing  some  difficulty  in 
swallowing ;  teeth  regular ;  tongue  pointed,  bright  red  colour 
at  the  tip  and  sides ;  the  dorsum  is  covered  with  a  white 
creamy  fur.     There  is  no  discharge  from  the  ears. 

Respirations  34  per  minute  ;  chest  well  formed,  moves 
equally  on  both  sides,  tactile  vocal  fremitus  equal  on  both 
sides.  Air  enters  well  in  front.  Some  impaired  resonance 
of  the  bases  behind.     No  adventitious  sounds. 
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Pulse  120  per  minute,  weak,  compressible.  Heart's  im- 
pulse is  felt  in  the  fifth  interspace  in  its  normal  position. 
The  area  of  dulness  is  not  increased ;  some  slight  tenderness 
is  complained  of  on  pressure  over  the  area.  There  is  a 
well-marked  systolic  bruit,  heard  best  at  the  apex,  and 
continued  thence  upwards  into  the  axilla.  This  can  also  be 
heard  at  the  base,  but  not  so  well.  The  second  sound  is 
normal. 

The  abdomen  is  not  distended,  and  moves  well.  Liver 
dulness  not  increased  ;  the  spleen  is  tender  on  manipulation, 
and  its  dulness  is  a  little  increased  anteriorly.  Some 
tenderness  on  pressure  in  the  right  iliac  fossa,  but  no 
gurgling. 

Urine  very  acid,  sp.  gr.  1020 ;  contains  much  albumen. 

Joints  not  swollen  or  inflamed. 

Ulcerative  endocarditis  was  diagnosed,  and  she  was  or- 
dered digitalis  and  quinine  every  four  hours  ;  milk  diet,  and 
four  ounces  of  brandy. 

June  28th. — Temperature  this  morning  is  102'4°  ;  pulse 
120  ;  resp.  46.  Patient  complains  of  constant  pain  in  the 
head ;  she  lies  on  the  right  side  moaning,  and  often  lifts 
her  hand  to  her  head.  No  paralysis.  She  was  three  times 
sick  yesterday  evening,  and  again  this  morning  ;  bowels  have 
not  been  opened.  Photophobia  present.  The  ophthal- 
moscope showed  double  optic  neuritis.  Temperature  at 
10  a.m.  103"8°;  pulse  118;  resp.  56.  Patient  was  sick  after 
taking  some  custard  this  morning.  Pain  still  bad  in  the 
head.  Dr.  Washbourn  examined  patient's  blood  this  after- 
noon for  micro-organisms  ;  three  cultivations  were  taken. 

30th. — Temperature  at  10  a.m.  104'2° ;  pulse  116  ;  resp.  66. 
Phenacetin,  8  gr.,  was  ordered  statim.  Later  on  phenacetin, 
10  gr,,  was  given,  and  she  was  to  be  sponged  with  cold 
water  when  temperature  reached  103°.  The  radial  arteries 
feel  of  normal  size,  but  the  pulse  in  each  is  small,  and 
can  scarcely  be  counted.  Pulse  in  each  posterior  tibial 
and  in  left  dorsalis  pedis.  Nothing  felt  in  right  dorsalis 
pedis. 

July  1st. — Temperature  at  10.30  last  night  was  104-2°. 
Phenacetin,  10  gr.,  was  given,  and  the  temperature  dropped 
to  103-6°  at  11,  101-8°  at  12.30.     At  3.30  a.m.  it  was  104-2°. 


Malignant  Endocarditis.  251 

She  was  sponged  at  4  a.m.  Temperatare  at  4.30  waa 
100'4°.  This  morning,  10.15  a.m.,  she  lies  in  a  collapsed 
condition  on  her  back  ;  surface  cold,  pulse  almost  imper- 
ceptible, face  and  lips  livid,  pupils  dilated,  eyes  nearly  closed, 
respirations  noisy.  The  brandy  was  increased  to  12  ounces. 
She  died  at  11.30  a.m. 

Autopsy  (by  Dr.  Perry) : — Brain. — There  was  pnnilent 
basic  meningitis,  the  greenish  lymph  and  pus  being  found 
chiefly  on  the  under  surface  of  the  pons  Varolii  and  cere- 
bellum. Thero  was  a  flake  of  lymph  and  rather  a  large 
quantity  of  turbid  serum  in  the  lateral  ventricles  ;  the  parts 
around,  in  particular  the  fornix,  were  very  soft,  and  broke 
down  under  a  gentle  stream  of  water.  No  tumour  and  no 
cerebral  abscess  or  infarct  was  found  anywhere.  The  spine 
was  not  examined. 

Pleurte. — The  right  contained  6  ounces,  and  the  left  7 
ounces  of  serum.  There  were  some  adhesions  on  the  right 
side. 

Lungs. — Right  normal,  with  no  sig^s  of  compression.  A 
caseous  nodule  at  the  back  of  the  upper  lobe,  with  grey 
miliary  tubercles,  and  some  pneumonic  consolidation 
around  it ;  and  there  were  a  few  miliary  tubercles  at  the 
upper  and  posterior  portion  of  the  lower  lobe.  The  left  lung 
was  healthy,  except  for  slight  basic  compression.  Several 
caseous  and  calcareous  mediastinal  glands  and  the  glands 
in  the  anterior  mediastinum  were  large  and  succulent. 

Heart. — 10  oz.  Muscle  good,  no  infarcts.  Fat  small 
in  amount.     Coronary  arteries  good. 

Attached  to  the  auricular  surface  of  the  posterior  flap 
of  the  mitral  valve  was  a  nodular  vegetation  about  the  size 
of  a  marble,  firm,  greyish  in  colour,  and  strongly  adherent. 
On  the  anterior  flap  was  a  slightly  thickened,  rough  patch, 
which  seemed  to  be  due  to  contact  with  the  large  vegeta- 
tion. There  was  no  perforation  of  the  valve  by  ulceration, 
and  its  orifice  was  of  normal  size.  Aortic  valves  normal. 
No  vegetations. 

A  microscopic  examination  of  the  vegetation  showed 
numerous  aggregations  of  micrococci  lying  in  round  holes 
in  the  fibrin,  as  if  they  had  liquefied  it  in  their  growth.  The 
method  employed  to  discover  the  cocci  was  to  stain  a  fresh 
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Bection  witli  gentian  violet,  and  then  to  decolourise  by- 
Gram's  method. 

Abdominal  aorta  normal,  1^  inches  in  circumference. 
There  was  a  large  plug  of  fibrin  in  the  orifice  of  the  cceliac 
axis,  projecting  into  the  lumen  of  the  aorta.  The  pro- 
jecting piece  was  the  size  of  a  pea.  The  embolus  was  just 
extending  into  the  splenic,  gastric,  and  hepatic  arteries. 

Liver  71  oz.,  large,  but  seemed  normal. 

Spleen  17  oz.,  large,  and  contained  partly  decolourised,  firm 
infarcts. 

Kidneys  11|  oz.,  contained  a  few  small  infarcts,  which 
were  pale  and  not  purulent,  though  from  one  of  them  a 
small  bead  of  what  looked  to  be  pus  could  be  squeezed.  I 
examined  one  of  the  infarcts  microscopically,  but  could  not 
find  any  micrococci,  but  this  was  not  a  softened  or,  to  any 
degree,  purulent  infarct.  There  were  no  multiple  puncti- 
form  ecchymoses  in  the  kidneys.  In  fact,  they  looked  quite 
normal  organs,  except  for  the  infarcts.  They  were  not 
scarred,  and  what  infarcts  there  were  had  raised  rather 
than  depressed  surfaces,  in  relation  to  the  surrounding 
parenchyma. 

Microscopical  examination  of  the  kidneys,  stained  with 
logwood,  showed  merely  a  badly  staining  infarct,  with  little 
or  no  small-celled  infiltration  round  it.  A  vegetation 
stained  in  the  same  way  showed  only  fibrinous  material. 

Case  48  (Dr.  Goodhart,  1886-7).— Matilda  S — ,  ^t.  56. 
She  had  had  a  malignant  tumour  of  the  eyeball  removed. 
October  19th,  she  had  nodules  in  the  skin  of  the  calf,  and 
one  near  the  umbilicus.  December,  coughed  up  blood,  and 
growth  recurred  in  orbit.  January,  oedema  of  both  legs ; 
consolidation  of  base  of  left  lung.  Moderate  pyrexia  re- 
corded during  six  weeks,  September  30th  to  November  10th. 

Autopsy. — Large  masses  of  fungating  endocarditis  on 
aortic  and  mitral  valves,  and  two  small  masses  on  tricuspid. 
New  growth  in  left  lung,  surrounded  by  pneumonia.  Nodules 
in  liver  and  spleen.  Left  supra-renal  converted  into  growth. 
The  growth  was  found  to  be  a  myxomatous  adenoma. 

Case  49  (Dr.  Hale  White,  1889 ;  see  '  Path.  Trans.,'  vol. 
xli,  1890,  p.  60). — George  C — ,  aet.  25.     Previous  rheumatic 
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fever.  Admitted  for  headache,  Biokness,  retraction  of  head, 
optic  neuritis,  with  cerebral  haomorrhages,  pain  in  cervical 
muscles,  paralysis  of  left  side  of  face  and  right  side  of 
tongue.  Temperature  between  100°  and  101°  throughout. 
Blood  in  the  urine.  Left  side  of  tongue  paralysed,  and 
probably  right  side  of  the  face.  Death  two  weeks  after 
admission. 

Autopsy. — Haemorrhage  at  base  of  brain,  embedding  the 
cranial  nerves  from  the  second  to  the  twelfth.  An  aneurysm 
on  each  vertebral  artery,  with  half  an  inch  of  the  basilar, 
each  compressing  the  hypoglossal  nerve  of  its  own  side, 
and  possibly  the  facial ;  that  on  the  right  side  had  ruptured. 
The  subarachnoid  haemorrhage  extended  down  the  cord. 
Mitral  orifice  contracted,  with  recent  vegetations  containing 
micrococci.     Infarcts  in  spleen  and  kidneys. 

The  aneurysms  are  preserved  in  Ouy's  Hospital  Museum, 
No.  15197". 

Case  50  (Mr.  Davies-Colley,  1890).— James  P— ,  set.  62. 
Came  in  for  abscess  in  Scarpa's  triangle.  Abscess  opened ; 
Oscillating  temperature  after  this.  After  five  days  patient 
throwing  himself  about,  clutching  at  clothes,  groaning,  deli- 
rious. Rapid  breathing  ;  passes  urine  under  him  ;  diarrhoea. 
Death  on  following  day. 

Autopsy.  —  Ulcerative  endocarditis,  with  perforation  of 
aortic  valves  ;  large  heart,  with  excess  of  fat.  Soft,  oedema- 
tous  lungs.  Rather  firm  liver.  Spleen  large,  but  not  un- 
usually soft.  Slightly  granular  kidneys.  Disease  of  head 
of  femur  and  acetabulum,  apparently  tuberculous,  but  no 
bacilli  could  be  found. 

Case  51  (Dr.  Perry,  1888).— Maria  J—,  aet.  48.  "  Out  of 
sorts  '*  two  or  three  days,  then  suddenly  hemiplegia  of  left 
side  ;  conjugate  deviation  of  eyes  to  right.  Loud  mitral 
regurgitant  murmur.  Slow  improvement ;  difficult  feed- 
ing. A  month  later  noisy  at  night,  drowsy,  semi-comatose, 
rapid  pulse.  Died  six  days  later.  Pyrexia  began  six  days 
after  admission,  was  moderate  till  six  days  before  death, 
when  it  ranged  between  101°  M.,  and  104°  B. 

Autopsy. — Suppurative  meningitis,  more  at  base  than 
vertex,  and  on  vertex  more  on  left  than  right  side.     No 
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embolism  found.  Purulent  fluid  in  lateral  ventricles.  Soften- 
ing of  right  frontal  lobe.  Suppurative  spinal  meningitis 
wbole  length.  Spinal  bones  and  dura  mater  healthy.  CEdema 
of  lungs.  Heart  :  Some  soft  vegetations  on  auricular  surface 
of  mitral,  which  was  slightly  thickened.   No  recent  ulceration. 

Case  52  (Mr.  Lane,  1888).— Edward  D— ,  set.  19.  A  pail 
fell  on  his  head  and  cut  it.  He  came  in  two  weeks  afterwards 
with  headache  and  optic  neuritis.      He  was  trephined. 

Autopsy. — Heart  21  oz.,  hypertrophied  and  dilated  ;  aortic 
valves  shrunken  and  incompetent,  and  a  fibrous  nodule  on 
one  cusp  had  rubbed  an  ulcer  in  its  neighbour.  Mitral  orifice 
admitted  two  fingers,  the  margin  beset  with  masses  of  vege- 
tations ;  aneurysmal  pouching  towards  ventricular  side.  Tri- 
cuspid with  a  mass  of  vegetations  and  a  friction  ulcer. 
Pleural  effusion  and  compression  of  bases  of  lungs.  Three 
infarcts  in  spleen,  one  "  of  some  date."  Several  infarcts  in 
the  kidneys.  General  suppurative  pia-arachnitis  ;  no  vessels 
blocked ;  a  small  haemorrhage  on  the  surface  of  the  left 
lenticular  nucleus.      No  spinal  meningitis. 

Case  53.  Mitral  endocarditis  ;  basal  meningitis  ;  panoph- 
thalmitis ;  infarcts  in  spleen  and  kidneys  (admitted  to  the 
Fulham  Infirmary,  under  the  care  of  Dr.  Arnold  Scott,  who 
has  kindly  allowed  me  to  publish  the  notes) . — Henry  F — , 
set.  25.  Good  health  till  six  weeks  ago,  when  he  had  '^con- 
gestion of  the  lungs,"  and  thoagh  he  got  over,  this  attack 
he  had  not  been  really  strong  or  well  since.  He  was  up  and 
about  for  a  short  time,  but  had  to  take  to  his  bed  again. 
On  admission,  March  25th,  extremely  pallid  and  much 
wasted,  especially  in  the  lower  extremities.  Full  pulse  ;  a 
systolic  bruit  heard  at  the  heart's  apex,  and  one  at  the  base. 
He  has  great  pain  in  the  neck,  the  muscles  of  which  are 
rigid,  and  the  head  is  retracted  ;  severe  pain  at  the  vertex. 
Conjunctiva  of  right  eye  much  injected.  Constipation.  Basal 
meningitis  was  diagnosed. 

March  28th. — Patient  was  constantly  grinding  his  teeth. 
Twitching  of  face,  chiefly  on  the  left  side.  Muttering 
delirium. 

29th. — Severe  occipital  headache.   Still  grinding  his  teeth ; 
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unable  to  separate  them  more  than  half  an  inch.  Ten- 
derness  on  pressure  of  neck,  especially  over  left  sterno-maa- 
toid,  and  twitching  of  left  side  of  face,  excited  by  firm 
pressure.  Much  wasting  of  limbs.  No  paralysis.  Knee- 
jerks  increased.  Ankle-clonus  present.  Delirium  in  the 
afternoon.  Chemosis  of  right  eye,  which  is  very  tender  to 
pressure.    Vision  defective.    Urine,  sp.  gr.  1020,  no  albumen. 

30th. — Increased  chemosis  and  tenderness  of  right  eye. 
Profuse  sweating.  Some  delirium.  Bowels  confined,  not 
answering  to  five  grains  of  calomel. 

81st. — Hiccough  and  incontinence  of  urine. 

April  2nd. — Proptosis  of  right  eye  j  no  delirium. 

3rd. — Profuse  sweating.  No  delirium.  No  paralysis. 
Iritis,  with  pus  filling  pupil  ;  emaciation  and  pallor  extreme. 

7th. — Typhoid  condition  ;  recurring  delirium.  Numerous 
petechiae  on  trunk  and  limbs. 

10th. — Died.  The  temperature  did  not  show  marked 
daily  oscillations,  but  was  high  throughout,  varying  between 
100°  and  103°.  The  spleen  dulness  was  increased,  the  mitral 
murmur  increased  in  loudness,  and  ulcerative  endocarditis 
was  recognised. 

Autopsy. — Vegetations  on  the  mitral  valve.  Lower  lobe 
of  left  lung  airless.  Infarcts  in  spleen  and  kidney.  Brain  : 
Basal  meningitis  involving  pons  and  medulla  oblongata. 
The  vegetations  were  submitted  to  Mr.  Targett,  but  he  failed 
to  find  any  micrococci. 

The  following  is  the  case  referred  to  on  page  188. 

Cask  64. — Aortic  disease  ;  pallor  ;  high  fever  ;  delirium  ; 
ulceration  of  aorta  and  abscess  of  heart  wall. — James  M — , 
set.  27,  was  admitted  on  July  1st,  1890.  He  was  a  plasterer 
by  occupation,  and  had  been  a  heavy  drinker.  He  con- 
tracted syphilis  at  the  age  of  eighteen,  had  a  sore  throat,  but 
no  rash.  He  remained  well  till  five  years  ago,  when  he  had 
an  attack  of  pleurisy,  for  which  a  blister  was  applied  to  the 
chest.  He  was  ill  a  fortnight.  In  the  beginning  of  June 
he  got  wet  through  one  day.  At  night  he  had  sharp  pain 
in  the  left  side,  was  short  of  breath,  and  panted  all  night. 
For  three  days  he  ate  nothing,  and  he  coughed  up  blood 
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and  mucus.  He  was  in  bed  a  fortnight,  and  went  to  work 
on  June  23rd,  but  on  the  28th  he  was  ill  again  with  "  fresh 
cold/'  and  took  to  his  bed,  and  he  has  not  been  up  since. 
He  has  not  spat  any  more  blood ;  but  he  coughs  much, 
and  brings  up  mucus. 

On  admission. — "Well  nourished.  He  lies  on  his  right  side 
to  avoid  pain  in  the  chest.  Face  is  pale,  puffy,  and  much 
freckled  ;  expression  anxious  ;  the  lips  and  gums  are  pale  ; 
a  yellowish  tinge  round  the  eyes.  No  oedema  of  the  legs 
or  other  parts  of  the  body.  Pulse  100.  Temp.  98"8°. 
Tongue  furred,  brownish  yellow.  Breath  foul.  Appetite 
very  poor,  but  thirst  complained  of.  Bowels  loose.  Splenic 
dulness  not  increased.  Eespirations  32,  rather  laboured. 
Coughed  about  every  ten  minutes,  bringing  up  yellowish 
mucus.  Yoice  husky  and  feeble.  Sibilant  and  sonorous 
rhonchi  all  over  chest,  front  and  back.  Behind,  both  sides 
are  dull,  right  more  than  left ;  tactile  vocal  fremitus,  and 
breath- sounds  are  deficient.  Visible  pulsation  of  carotids. 
Impulse  of  heart  feeble ;  felt  in  the  fifth  space  just  external 
to  nipple  line.  Cardiac  dulness  normal.  Just  a  little  after 
the  systole  a  murmur  of  a  booming  or  humming  character 
occurs,  and  may  be  traced  down  to  the  apex.  It  is  more 
booming  over  the  sternum.  In  the  aortic  area  there  is  a 
blowing  systolic  murmur  traceable  to  the  right  clavicle.  The 
pulse  is  full,  feeble,  but  compressible,  100.  There  is  no  ob- 
struction in  either  radial  or  posterior  tibial  arteries.  Urine 
brown,  clear,  acid,  sp.  gr.  1030.    No  blood,  sugar,  or  albumen. 

July  4th. — Patient  delirious  all  last  night,  quieter  in  the 
morning.  Two  motions  last  night  and  one  this  morning; 
they  were  liquid,  of  dark  brown  colour,  like  coffee,  with 
particles  of  undigested  milk.  Face  rather  flushed.  Anti- 
pyrin,  gr.  x.     Ice-bag  to  head. 

5th. — Was  again  delirious  last  night.  He  was  sick  twice. 
In  the  urine  Ehrlich's  test  gives  a  bright  ruby-red  colour. 
Albumen  is  present.  No  rash.  Normal  pulse  in  posterior 
tibials.  Motions  watery,  dark  brown,  with  particles  of  un- 
digested food.  Ordered  ammonia  and  senega,  peptonised 
milk,  antipyrin,  gr.  x  statim. 

6th. — Eestless  and  delirious  at  night.  Sick  three  times^ 
Passed  motions  into  the  bed.     Urine  cloudy,  dirty  yellow,. 
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depofliting  roddisli  nraten,  acid,  sp.  gr.  1080,  but  no  blood 
or  sugar.  Albumen  1*25  grammes  per  litre.  A  few  pus- 
cells.      Blood  in  the  sputum. 

7th. — Delirious,  with  noisy  quick  breathing.  Not  sick. 
Respirations  G4  Strongly  ammoniacal  odour.  Over  the 
heart  the  systolic  murmur  is  best  heard  at  the  base  on  the 
left  side.  Numerous  r&los  all  down  right  chest  behind,  with 
noisy,  somewhat  bronchial  breathing  at  the  mid-zone  ;  on  the 
loft  side  loud  sounds  at  apex,  less  loud  at  lower  part,  and  at 
base  deficient.  Mist.  Ammonias  every  two  hours,  antipyrin, 
gr.  X  statim,  brandy,  ^'w.  He  remained  in  much  the  same 
state,  delirious,  but  never  quite  comatose,  and  died  at 
11  p.m.  The  temperature  throughout  was  high,  varying 
between  101°  and  104°.  Several  times  it  was  above  104°, 
once  only  did  it  fall  below  101° ;  an  hour  before  death  it 
was  106-2°. 

Autopsy  by  Dr.  Pitt. 

Pleurae. — A  few  scattered  petechias  and  a  few  loose 
adhesions.  The  posterior  parts  of  both  lower  lobes  were 
tough,  and  the  left  was  quite  solid,  sinking  in  water,  and 
the  right  was  partially  so.  This  condition  was  due  to  the 
cardiac  failure.     Pus  in  the  larger  bronchi. 

Heart  16  oz.  There  were  about  2  oz.  of  clear  serum  in 
the  pericardium,  with  some  flakes  of  lymph ;  the  surface  of 
the  aorta  and  the  posterior  surface  of  the  auricles  was  rough 
with  acute  pericarditis.  There  were  a  few  petochiae.  The 
right  side  of  the  heart  was  tough,  and  the  cavity  of  the 
ventricle  dilated.  On  opening  the  left  ventricle  the  aortic 
valves  were  found  to  be  thickened  and  shrunken,  and  in- 
competent. There  were  thick  lines  on  the  septum  due  to 
the  regurgitant  stream.  The  wall  of  the  aorta  just  above 
the  valves  was  thickened  with  atheroma  for  an  inch  imme- 
diately above  the  valves.  Between  the  anterior  and  left 
posterior  valves,  immediately  above  them,  was  a  small 
opening  leading  into  a  sac  one  inch  in  diameter,  oval  in 
shape,  with  a  smooth  wall,  of  a  tough  fibroid  consistency, 
containing  lymph,  and  no  definite  blood- clot.  The  sac  lay 
in  the  tissue  of  the  heart,  and  was  not  noticeable  till  the 
heart  was  opened.  There  was  another  sac  in  the  wall  of 
the  left  ventricle  immediately  below  the  other,  which  was 
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filled  with  grumous  contents,  and  whicli  presented  the 
appearance  of  an  acute  abscess,  although  it  was  rather  an 
acute  aneurism.  The  opening  was  into  the  aorta  just  above 
the  right  posterior  valve,  near  the  anterior.  No  cause  for 
the  ulceration  of  the  aorta  was  made  out,  but  there  was  cal- 
careous material  at  the  mouths  of  the  sacs.  There  were  no 
vegetations  which  were  fungating,  and  no  emboli.  The  con- 
dition was  clinically  that  of  ulcerative  endocarditis,  but  not 
pathologically. 

Spleen. — Small,  firm,   and  free  from   infarcts.     Kidneys 
normal  and  not  tough.      Testes,  very  slight  fibroid  change. 
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RESECTION  OP  PORTIONS  OF  THE  LARGE  AND  SMALL  INTESTINE 

FOR  THE  CURE  OF  ARTIFICIAL  ANUS,  DUE  TO  OANORENB 

AFTER  STRANGULATED  HERNIA. 


By  N.  DAVIES-COLLEY. 


The  following  caso  seems  to  me  worthy  of  record,  in  the 
first  place  because  the  operation  of  ileo-colic  implantation  is 
a  new  one,  and  the  conditions  which  call  for  it  rare ;  in  the 
second  place  because  in  one  of  the  stages  of  the  treatment 
my  patient  was  left  for  a  time  with  a  fistula  of  a  part  of 
the  small  intestine  which  was  cut  off  from  the  gastro-intes- 
tinal  tract,  and  this  afforded  an  opportunity  to  my  colleague 
Mr.  Tubby,  and  to  Mr.  Manning,  to  examine  and  analyse  the 
secretion  of  the  ileum.  I  have  described  the  operations 
and  subsequent  treatment  with  some  detail,  and  have  added 
an  explanatory  diagram,  in  the  hope  that  my  account  may 
be  of  some  use  to  others  who  may  have  to  perform  a  similar 
operation  hereafter ;  for  I  found  considerable  difiicnlty  in 
understanding  the  somewhat  condensed  descriptions  which 
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have  been  published  in  this  country,  of  the  various  opera- 
tions introduced  by  Professor  Senn,  of  Milwaukee. 

The  account  of  the  case  is  taken  partly  from  my  own 
notes,  and  partly  from  the  careful  reports  of  Messrs.  W.  0. 
0.  Park,  T.  D.  Manning,  and  A.  J.  Collis. 

John  L — ,  set.  40,  a  labourer  from  Dartford,  was  admit- 
ted into  Guy's  Hospital  under  my  care  on  May  27th,  1891, 
suffering  from  a  large  artificial  anus  in  the  right  iliac 
region,  through  which  all  his  motions  passed.  Eight 
months  before  admission  he  had  been  operated  on  for 
strangulated  inguinal  hernia,  of  two  or  three  days'  duratiou, 
in  the  West  Kent  General  Hospital,  Maidstone.  The  house 
surgeon  there  kindly  sent  us  the  following  particulars. 

"  John  L —  was  admitted  some  eight  months  ago  with  a 
strangulated  hernia  (inguinal).  He  has  had  a  hernia  for 
years,  but  never  wore  a  truss  ;  the  hernia  always  used  to  go 
back  at  night.  On  admission  he  was  very  bad,  vomiting, 
and  vomit  getting  faecal.  Hernia  was  a  little  bigger  than 
a  man's  fist.  On  exposing  gut  it  was  found  to  be  gangre- 
nous, so  artificial  anus  had  to  be  made.  Sac  was  very 
thick.  Bowel  strangulated  appeared  to  be  caecum,  but  I 
should  not  like  to  be  sure,  as  appearance  of  gut  was  so  al- 
tered by  being  gangrenous.  A  part  of  the  circumference 
of  the  gut  has  sloughed  away.  The  operation  consisted  of 
relieving  strangulated  gut  and  making  artificial  anus. 
The  surgeon  whom  he  was  under  was  of  opinion  that  it 
would  not  be  any  good  trying  to  close  up  artificial  anus, 
owing  to  loss  of  gut  by  sloughing,  and  nothing  short  of  a 
resection  would  do  him  any  good.  Since  operation  he  has 
suffered  badly  from  prolapse  of  mucous  membrane." 

After  leaving  the  hospital  he  wore  an  apparatus  to  collect 
the  faeces,  which  all  passed  by  the  artificial  anus.  This 
apparatus  occasionally  caught  the  prolapsed  bowel  and  gave 
him  great  pain. 

On  admission  he  was  a  strongly  built  and  healthy-looking 
man.  In  the  right  inguinal  region  was  a  prominent  eleva- 
tion covered  by  smooth  mucous  membrane,  and  about  three 
and  a  half  inches  in  diameter.  In  this  three  openings  could  be 
detected ;  two  were  below,  of  which  the  inner  only  admitted 
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the  little  finger  a  short  distance,  while  the  outer  was  cou- 
bidorably  larger,  and  did  not  terminate  in  a  eul'de»iiae. 
These  wore  evidently  the  orifice  of  the  appendix  vermifor- 
tnis  and  the  ileo-caocal  aperture.  Above  was  a  large  protru- 
sion of  varying  size,  with  a  central  opening.  The  prolapsed 
luucous  membrane  was  therefore  the  lining  of  the  cwcam 

Fio.  1. 


and   lower  end  of  the  ascending  colon,  while  the  protrusion 
was  formed  by  the  adjacent  part  of  the  ascending  colon. 

There  was  a  frequent  discharge  of  unformed  motions 
througb  the  ileo-ceecal  opening,  and  none  came  away  per 
anwn.  He  had  a  large  inguino-scrotal  hernia  on  the 
same  side,  which  could  bo  readily  reduced  by  taxis.  Tbe 
bowel,  however,  when  reduced,  appeared  not  to  re-enter  the 
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abdomen,  bnt  to  cause  greater  prominence  of  the  prolapsed 
mucous  membrane  in  the  groin. 

The  size  of  the  opening,  the  loss  of  part  of  the  bowel 
wall,  and  the  large  associated  hernia  made  it,  in  my  opinion, 
impossible  to  close  the  artificial  anus  by  the  use  of  Dupuy- 
tren's  enterotome,  or  any  ordinary  plastic  operation.'  I 
decided,  therefore,  after  consulting  with  some  of  my  col- 
leagues, to  make  such  a  communication  between  the  ileum 
and  ascending  colon  as  would  allow  of  the  passage  of  the 
faeces,  and  at  the  same  time  to  cut  off  from  the  intestinal 
tract  the  whole  of  the  prolapsed  bowel. 

I  was  guided  in  my  choice  of  an  operation  by  the  in- 
teresting paper  of  Mr.  Jessett  in  the  '  British  Medical 
Journal'  (vol.  ii,  p.  169,  1889).  I  also  obtained  from  that 
gentleman  some  further  useful  information  as  to  the  exact 
mode  of  attaching  the  two  portions  of  the  intestine,  and 
the  subsequent  treatment  of  the  patient. 

Two  days  before  the  operation  a  dose  of  castor  oil  waa 
given,  and  the  patient  was  put  upon  milk  diet. 

Operation  (June  11th). — In  the  morning  the  parts  of  the 
bowel  adjacent  to  the  artificial  anus  were  washed  out  with 
boracic  lotion. 

In  the  afternoon,  the  patient  having  been  put  under  the 
influence  of  chloroform,  which  was  followed  by  ether, 
the  protrusion  of  mucous  membrane  was  again  carefully 
washed  with  soft  soap,  and  afterwards  with  a  weak  solution 
of  perchloride  of  mercury,  and  sponges  were  inserted  into 
the  ileum  and  ascending  colon.  A  vertical  incision  about 
five  inches  long  was  made  through  the  linea  semilunaris 
down  to  an  inch  and  a  half  above  the  protrusion. 

Upon  opening  the  peritoneum,  the  ileum  came  into  view 
about  three  feet  from  the  ileo-caecal  valve.  I  drew  the 
lower  part  of  the  ileum  out  of  the  hernial  pouch  as  far  as  I 
could,  until  I  came  to  a  point  at  which  it  was  difficult  to  say 
which  was  bowel  and  which  mesentery,  the  whole  being 
obscured  by  bands  of  fibrous  adhesions,  and  the  mesentery 
being  much  thickened.  Here  I  perforated  the  mesentery 
with  the  blunt  point  of  a  dressing  forceps  in  two  places, 
and  encircled  the  ileum  with  two  small  pieces  of  drainage- 
tube,  four  inches  apart.     Each  circle  of  tubing  was  drawn 
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together  with  modorato  firmness  by  a  single  knot,  and  then 
secured  by  the  bite  of  a  prefisore  forceps. 

Having  divided  the  intestine,  and  about  an  inch  of  the 
adjacent  part  of  the  mesentery  halfway  between  the  pieces 
of  tubing,  I  cut  a  strip  of  india-rubber  sheeting,  five 
eighths  of  an  inch  broad  by  nearly  three  inches  long,  so  that 
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when  united  by  sutures  it  would  form  a  cylindrical  ring  (a. 
Fig.  2)  exactly  fitting  the  interior  of  the  ileum.  While  my  col- 
league Mr.  C.  J.  Symonds,  who  kindly  gave  me  the  greatest 
assistance  throughout  the  operation,  was  engaged  in  stitch- 
ing this  ring  together,  I  proceeded  to  invaginate  the  distal 
portion  of  the  ileum  (r),  and  to  secure  its  closure  by  a  con- 
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tinuous  gut  suture  passed  through  the  serous  and  muscular 
coats.  I  then  inserted  the  rubber  ring  within  the  proximal 
end  of  the  ileum,  and  fastened  it  there  by  a  continuous  gut 
suture  passed  through  its  lower  border  and  all  the  coats 
of  the  ileum. 

Next  I  took  two  sutures  of  fine  chromicised  gut  sixteen 
inches  long,  and  armed  with  an  ordinary  straight  sewing 
needle  at  each  end,  and  passed  them  from  within  outwards 
through  the  rubber  ring  near  its  proximal  border,  and  through 
the  wall  of  the  intestine  which  was  in  contact  with  it.  The 
one  pair  of  needles  perforated  the  bowel  about  a  quarter  of 
an  inch  on  either  side  of  the  attachment  of  the  mesentery, 
the  other  pair  upon  the  opposite  surface  at  two  points,  half 
an  inch  apart. 

The  lower  part  of  the  ascending  colon  was  now  exposed. 
It  was  also  bound  down  by  adhesions,  having  bands  contain- 
ing large  vessels  crossing  in  front  of  it.  I  clamped  it  with 
two  drainage-tubes,  in  the  same  way  as  the  small  intestine, 
but  with  an  interval  of  five  inches,  and  then  divided  the 
bowel  between,  about  three  inches  from  the  distal  clamp. 
A  longitudinal  cut  (b),  an  inch  and  a  quarter  long,  was  next 
made  on  the  inner  side  of  the  ascending  colon  close  to  the 
distal  clamp.  I  now  attached  the  ends  of  the  sutures  belong- 
ing to  the  proximal  part  of  the  ileum,  those  near  the  mesen- 
tery behind  the  cut  in  the  colon  and  the  other  pair  in  front, 
passing  each  suture  only  through  the  serous  and  muscular  coats 
of  the  colon  about  a  quarter  of  an  inch  from  the  edgie  of  the 
cut.  Upon  tightening  the  sutures  the  end  of  the  ileum, 
stiffened  by  the  short  tube  or  ring  of  rubber  in  its  interior, 
was  drawn  into  the  colon,  invaginating  the  margins  of  the 
longitudinal  incision,  and  each  pair  of  sutures  was  then 
knotted,  but  not  so  tightly  as  to  cause  puckering  up  of  the 
half-inch  of  bowel  wall  which  each  embraced.  With  my 
finger  introduced  through  the  transverse  section  of  the  colon 
I  could  feel  the  entering  piece  of  the  ileum,  and  facilitate 
its  introduction  and  adjustment.  As,  however,  gaps  were 
left  both  above  and  below  the  junction,  I  had  to  complete 
the  adjustment  by  five  or  six  Lembert  sutures  in  each  of 
these  situations. 

I  now  proceeded  to  iuvaginate  the  open  end  of  this  por- 
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tion  6i  the  colony  and  to  stitch  it  up  with  inttirrapted  Lembert 
sutures.  This  proved  very  difficult  to  complete  in  a  satis- 
factory  munuor^  because  the  coats  were  HtifTuuod  by  old  in- 
flammation, and  the  tissues  so  altered  in  appearance  that 
it  was  sometimes  doubtful  whether  I  was  dealing  with  intes- 
tine or  ineueutery. 

The  proximal  end  of  the  colon  had  next  to  be  attended  to. 
Ilaviug  removed  the  tubing  with  which  it  had  been  clamped, 
and  the  upongu  which  had  been  placed  in  the  opening  at  the 
beginning  of  the  operation,  I  passed  my  finger  in  by  the  aiti- 
fioiul  anus,  and  drew  down  this  part  of  the  bowel  (d),  turning 
it  iusidu  out.  Then  after  stitching  it  up  by  a  continuous 
gut  suture  ptissod  through  all  the  coats  of  the  intestine,  so 
as  to  bring  the  serous  surfaces,  which  were  now  inside,  into 
close  contact,  I  cut  it  away  a  little  external  to  the  suture, 
removing  about  two  inches  of  ascending  colon.  Finally,  I 
took  away  the  remaining  clamps  of  tubing  and  the  sponges 
with  which  the  edges  of  the  abdominal  wound  had  been 
guarded,  and  examined  carefully  to  see  if  there  were 
any  leaking  of  fsBcal  matter.  None  was  found ;  so  after 
spongiug  the  adjacent  peritoneal  surfaces  the  wound  in  the 
parietos  was  closed  with  seven  strong  gut  sutures,  and  a 
dressing  of  carbolic  and  sal-alembroth  gauze  was  applied. 
The  prolapsed  bowel  of  the  artificial  anus  (c)  was  dusted 
over  with  iodoform  and  dressed  with  sal-alembroth  gauze. 

The  operation  took  more  than  two  hours.  The  chief 
reason  for  the  long  time  consumed  was  the  great  number  of 
sutures  which  had  to  be  inserted.  The  invagination  of  the 
distal  end  of  the  ascending  colon  was  especially  tedious,  for 
when  it  was  almost  complete  small  pieces  of  mucous  mem- 
brane seemed  to  protrude  afresh,  and  to  require  the  applica- 
tion of  more  Lembert  sutures.  It  would  have  been  better 
to  have  allowed  a  longer  piece  of  colon  than  three  inches 
for  the  ileo-colic  opening  and  the  new  ca}cum.  At  the  end 
of  the  operation  the  patient  was  rather  cold,  but  his  pnlse, 
though  small,  was  regular  and  not  above  100.  He  was 
ordered  Tinct.  Opii  t?\xv  bis  die,  and  an  enema  containing 
four  ounces  of  peptonised  milk,  with  some  Brand's  essence 
and  half  an  ounce  of  brandy  every  four  hours. 

12th. — Has  had  a  good  night,  having  slept  about  five  hoars 
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without  waking.  Complains  a  little  of  flatus.  Abdomen 
not  swollen.  To-day  he  was  given  peptonised  milk  and  a 
little  Brand's  essence,  a  teaspoonful  at  a  time,  by  the  mouth. 
Altogether  he  had  by  the  mouth  two  and  a  half  ounces  of 
milk  and  two  drachms  of  Brand's  essence.  He  passed 
sixteen  ounces  of  urine. 

13th. — Comfortable,  but  complains  of  rumbling  in  the 
bowel ;  no  flatus,  however,  has  escaped  per  anum.  He  was 
allowed  more  peptonised  milk  by  the  mouth,  viz.  two  drachms 
every  half-hour.  He  took  altogether  six  ounces  of  milk  and 
six  drachms  of  Brand's  essence.  As  he  was  thirsty  he  was 
given  an  enema  of  fifteen  ounces  of  warm  water  in  addition 
to  the  nutrient  enemata.  The  dressing  upon  the  artificial 
anus  was  changed. 

14th. — Passed  a  good  deal  of  flatus  per  anum  for  the  first 
time  since  the  operation.  The  tincture  of  opium  had  been 
stopped. 

16th. — Some  pain  about  7  a.m.  in  right  iliac  region.  He 
passed  some  small  loose  motions  of  natural  appearance  to- 
day. The  enemata  were  stopped  yesterday.  He  has  taken 
more  than  two  pints  of  milk  by  the  mouth  in  the  last  twenty- 
four  hours.  He  passes  from  ten  to  fifteen  ounces  of  urine 
daily. 

17th. — Operation  wound  dressed  for  the  first  time. 
There  is  a  little  bloody  serum  in  the  dressing,  and  no  smell. 
Three  sutures  removed.  The  dressings  on  the  artificial  anus 
were  somewhat  foul.  Abdomen  generally  neither  swollen 
nor  tender.  Temperature,  which  has  hitherto  remained  low, 
went  up  to  101  "6°.  Pulse,  which  has  been  good,  and  about 
80  ever  since  the  operation,  is  now  88. 

18th. — Temperature  down  to  99°.  A  good  deal  of  pain 
in  the  right  iliac  fossa,  which  is  relieved  by  the  passage  of 
flatus.  He  takes  more  than  two  pints  of  milk  daily,  with 
the  yolks  of  two  eggs  and  barley  water. 

20th. — Second  dressing  of  the  wound.  Good  apposition. 
All  the  sutures  removed.  Discharge  of  some  brownish 
serum  by  one  of  the  suture  holes. 

21st. — Temperature  again  rose  to  about  100°,  and  in  the 
night  a  good  deal  of  foul  discharge  came  through  the  dress- 
ings. 
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22nd. — Has  been  easier  since  the  discharge  came  away. 
Wound  dressed,  and  bad-smelling  fluid  very  like  thin  fojcal 
matter  was  found  to  be  oosing  from  the  middle  of  the  wound. 
General  condition  good. 

23rd. — Passes  somewhat  pale  paltaoeooB  motions  per 
anum.  From  the  wound,  which  is  now  dressed  with  borio 
lint,  turbid  fluid  without  any  air  can  be  pressed. 

29th. — Bowels  not  moved  from  the  26th  till  to-day,  when 
he  passed  a  large  pale  solid  motion,  in  which  was  contained 
the  ring  of  rubber  sheeting  still  fastened  together  by  the 
gut  sutures.  There  is  now  hardly  any  discharge  from  the 
abdominal  wound. 

July  6th. — Allowed  to  sit  up  a  little. 

29th. — A  second  operation  was  performed  under  ether> 
with  the  object  of  removing  the  prolapsed  bowel  with  that 
part  of  the  ileum  which  by  the  previous  operation  had  been 
disconnected  from  the  rest  of  the  intestine.  Having  divided 
the  skin  close  to  the  margin  of  the  artificial  anus  all  round,  I 
opened  the  peritoneal  cavity  and  proceeded  to  dissect  through 
the  mesenteric  attachments  of  the  bowel.  These  were 
very  thick  and  vascular,  there  being  numerous  fibrous  adhe- 
sions as  well  as  the  normal  structures  of  the  mesocolon  and 
mesentery.  More  than  twenty  small  vessels  had  to  be  tied. 
The  piece  of  ileum  was  eight  or  ten  inches  in  length,  and  I 
found  that  its  proximal  end  was  in  close  connection  with  the 
back  of  the  artificial  ileo-colic  opening  made  in  the  preced- 
ing operation.  I  dared  not  pull  this  portion  down  for  fear 
of  tearing  an  opening  into  the  pervious  part  of  the  bowel, 
so  leaving  this  I  proceeded  to  clear  away  as  completely  as  I 
could  the  thick  peritoneum  which  lined  the  hernial  sac  in 
the  scrotum.  Finally,  I  brought  together  the  edges  of  the 
lower  part  of  the  opening  with  three  deep  button  sutures, 
and  I  brought  out  the  piece  of  the  ileum  which  I  had  not 
ventured  to  remove  through  the  upper  portion  of  the  wound, 
and  having  cut  it  through  I  attached  the  edges  of  its  mucous 
membrane  to  the  skin.  It  formed  a  cul-de-sac  nearly  three 
inches  long.  The  operation  was  performed  without  the  spray, 
but  with  careful  antiseptic  precautions.  It  lasted  two  hours. 
1  hardly  saw  any  other  part  of  the  bowel  than  that  which  I 
removed.     The  portion  removed  consisted  of  ileum,  csscnm. 
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with  its  appendix  (e),  and  a  small  portion  of  the  ascending 
<3olon. 

The  temperature  rose  above  103°  the  next  day,  and  three 
days  after  the  operation,  at  the  first  dressing,  there  was  a 
good  deal  of  foul  discharge,  suggestive  of  an  escape  of 
fsBcal  matter.  This  continued  for  a  few  days,  and  air  was 
seen  to  escape  with  the  discharge,  so  it  is  probable  that 
there  was  some  small  communication  with  the  interior  of  the 
pervious  bowel.  In  eight  days,  however,  from  the  operation 
the  discharge  lost  its  faecal  character,  and  the  wound  rapidly 
healed,  with  the  exception  of  the  fistular  opening  at  its 
upper  extremity,  which  communicated  with  the  separated 
portion  of  the  ileum.  From  this  time  there  was  a  constant 
discharge  of  a  watery  fluid,  the  examination  of  which  by 
Mr.  Tubby  and  Mr.  Manning  is  described  in  the  annexed 
paper.  He  was  soon  able  to  get  about,  but  the  weakness  of 
the  abdominal  wall  left  by  the  wound  and  by  the  artificial 
anus  required  the  support  of  a  belt,  while  a  tendency  to  the 
return  of  the  scrotal  hernia  had  to  be  kept  in  check  by  a 
truss. 

The  continued  flow  of  fluid  from  the  intestinal  fistula, 
and  the  prolapse  of  the  mucous  membrane,  made  the  patient 
so  uncomfortable  that  on  December  9th  a  third  opera- 
tion was  undertaken.  At  this  time  the  fistula  consisted  of 
a  canal  about  an  inch  in  diameter  by  three  and  a  half  inches 
in  length.  Under  ether  the  mucous  membrane  was  separated 
from  the  skin  at  the  orifice  of  the  fistula,  and  it  w&s  then 
carefully  dissected  from  the  interior  of  the  cul-de-sac.  I 
thus  removed  the  whole  of  the  mucous  membrane,  which 
came  away  like  the  finger  of  a  glove,  leaving  the  other 
coats  in  situ.  The  only  point  at  which  there  was  any  diffi- 
culty was  at  the  extremity  of  the  cul-de-sac,  where  I  had  to 
tear  through  some  adhesions.  The  haemorrhage  was  rather 
free  from  the  part  that  was  near  the  junction  with  th© 
skin,  as  I  had  carried  my  dissection  so  deeply  as  to  wound 
some  vessels  in  the  muscular  coat,  but  as  long  as  I  kept 
in  the  submucous  tissue  and  used  blunt  instruments  I 
got  hardly  any  haemorrhage.  In  the  evening  the  wound 
began  to  bleed  again,  and  the  house  surgeon,  Mr.  Eygate, 
was  obliged  to  plug  the   opening  before  he  could  arrest 
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the  hforaorrhage.  This  oaased  some  delay  in  healing, 
bat  in  a  month's  time  the  wound  was  practically  well. 
There  was  some  difficulty  in  fitting  an  efficient  truss  and 
belt,  but  this  was  finally  accomplished,  and  the  patient  went 
out  well  in  March,  1892. 

In  none  of  the  operations  was  the  carbolic  spray  used,  bnt 
great  care  was  taken  to  render  and  keep  the  parts  aseptic. 
Pig.  2  represents  diagrammatically  part  of  the  procedure  in 
the  first  operation.  The  bowel  indicated  in  the  lower  part 
of  the  figure  was  first  separated  from  the  intestinal  tract, 
and  finally  removed  in  the  second  and  third  operations,  with 
the  exception  of  the  muscular  and  serous  coats  of  rather 
more  than  three  inches  of  ileum. 
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ABSORPTION  BY  THE  BOWEL  AND   INTRA- 
ABDOMINAL  PRESSURE. 


By  a.  H.  tubby,  M.S.,  and  T.  D.  MANNING 

{From  the  Phtftiologieal  Laboratory). 


I 


In  writing  an  account  of  oar  work  we  are  anxious  to 
express  our  gratitude  to  Mr.  Davies-Colley,  from  whom  for 
over  a  period  of  three  months  we  received  help  in  every 
way,  and  were  by  him  afforded  unusual  facilities  of  access 
-  to  the  patient  in  making  daily  observations ;  without  this 
kindly  assistance  the  work  could  not  have  been  undertaken. 
To  Mr.  F.  Gowland  Hopkins,  Gull  Research  Scholar,  Guy's 
Hospital,  oar  thanks  are  due  for  much  information  in 
matters  of  chemical  technique,  and  for  the  practical  assist- 
ance he  gave  us  in  the  occasional  use  of  a  portion  of  Dr. 
Debus's  laboratory  apparatus. 

An  account  of  the  case  from  which  we  obtained  the  succus 
entericus  is  written  by  Mr.  Davies-Colley,  and  precedes  this 
article  in  the  present  volume  of  the  *  Reports.'     On  reading 
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the  history  of  the  patient  and  the  operations  performed  on 
him,  it  is  evident  that  absolutely  pwre  succus  entericus  flowed 
from  a  fistula  communicating  with  a  portion  of  the  ileum 
about  three  and  a  half  inches  in  length,  entirely  shut  off  from 
the  remainder  of  the  short-circuited  small  intestine.  The 
isolated  part  of  the  bowel  was  situated  about  eight  inches 
from  the  ileo-caecal  valve.  Hence  there  was  no  admixture 
of  bile,  pancreatic  juice,  or  the  altered  products  of  digestion 
in  the  succus  entericus  obtained.  It  might  be  urged  that 
the  mucous  surface  of  the  severed  intestine  lacked  its  natural 
stimulus  in  the  passage  and  absorption  of  partially  digested 
food,  and  that  the  secretion  was  not  trustworthy.  To  us 
it  seemed  that  the  constancy  of  what  we  regard  as  the 
natural  reactions  and  qualities  of  the  fluid  even  to  the  fourth 
month  is  a  sufficient  reply  to  any  objection  on  this  score. 
The  blood-supply  to  this  particular  part  of  the  gut  was  good, 
and  the  mouth  of  the  fistula  maintained  a  fairly  constant 
appearance  from  first  to  last,  merely  becoming  congested 
either  from  slight  prolapse  or  manipulation.  The  health  of 
the  patient  was  good,  except  during  the  third  month,  when 
some  anasarca  developed ;  but  the  appetite  was  well  main- 
tained, and  there  was  no  loss  of  weight.  A  point  of  some 
importance  requires  emphasis,  viz.  that  there  was  no  partial 
digestion  or  ulceration  of  the  skin  around  the  orifice,  thus 
completely  contrasting  with  the  discomfort  and  the  soreness 
of  the  parts  around  a  gastric  fistula. 

Our  observations  extended  from  August  28th,  1891,  to 
December  9th  of  the  same  year,  and  the  secretion  was  regu- 
larly collected  and  examined  by  us  for  104  days.  On  some 
days  two  collections  were  made.  The  method  of  collecting 
the  juice  was  generally  by  means  of  a  sponge.  Our  hands 
underwent  a  thorough  cleansing  and  sterilisation  previously 
in  a  ytjW  solution  of  perchloride  of  mercury  before  removing 
the  sponge.  The  skin  around  the  fistula  was  washed  daily 
with  warm  boracic  lotion.  Two  sponges  were  kept  at  work, 
relieving  each  other,  and  were  rendered  aseptic  by  being 
washed  in  a  yoVo  solution  of  corrosive  sublimate,  then  soaked 
in  sterilised  water  until  the  washings  ceased  to  give  a  reaction 
for  mercury  salts,  and  finally  placed  in  an  incubator  until 
required  for  use.     With  the  object  of  avoiding  fallacies,  the 
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last  wnHhing  of  tho  sponges  was  tested  for  proteids  sagara 
starches  sulphates  phosphates  and  chlorides,  and  gave 
negative  results.  Tho  fistula  and  adjacent  skin  having  been 
carefully  cleansed,  a  sponge  was  placed  on  it,  then  some 
clean  gutta-percha  tissue,  a  pad  of  perchloride  wood-wool, 
and  tho  whole  fixed  by  a  bandage.  As  a  rule  the  sponge 
was  changed  once  in  twenty-four  hours,  but  on  about  twenty- 
five  occasions  twice  in  that  time.  We  found  it  at  the  end  of 
the  above-mentioned  times  free  from  odour  of  decomposition, 
soaked  with  intestinal  juice,  and  partially  covered  with  thick 
tenacious  mucus.  Other  methods  of  collection  were  tried  on 
various  occaHions  instead  of  the  ordinary  sponge ;  asbestos 
wool  previously  heated  in  a  Bunsen  flame  was  employed,  but 
tho  fluid  stank  so  much  that  we  were  compelled  to  cease  from 
using  it.  A  specially  designed  bottle  of  small  size,  com- 
bined with  a  truss,  was  also  fitted  and  used,  but  was,  at  first, 
not  entirely  satisfactory,  as  hsamorrhage  from  the  everted 
mucous  membrane  sometimes  took  place.  We  then  had 
some  more  bottles  made  with  larger  mouths,  and  they  proved 
satisfactory  in  every  way.  They  were  hemispheroidal  in 
shape,  rather  flattened  on  the  outer  surface,  and  with  a 
large  round  opening  on  the  inner  surface,  surrounded  by  a 
thick  projecting  lip.  Ono  of  these  was  fixed  by  a  simple 
arrangement  into  a  broad  elastic  belt,  which  the  patient 
wore  without  discomfort  from  11  a.m.  to  6  p.m. ;  in  fact,  at 
one  time,  for  a  period  of  ten  days  he  was  employed  on 
some  light  manual  labour.  The  bottle  was  replaced  by  a 
sponge  at  night. 

There  was  no  difference  in  the  appearance  of  the  secretion 
collected  by  these  methods,  except  that  there  was  perhaps 
more  mucus  in  that  collected  by  the  bottles.  Unfortunately 
there  was  great  difficulty  in  procuring  the  latter,  so  that 
they  were  not  used  so  often  as  we  wished. 

The  fluid  was  obtained  from  the  sponge  by  squeezing  it 
as  soon  as  possible  into  a  clean  evaporating  dish — the  mucus 
having  been  first  picked  off,  and  either  kept  for  separate 
use  or  added  to  the  secretion.  It  was  then  poured  into  a 
test-tube  previously  washed  out  with  absolute  alcohol,  a 
stopper  of  charred  cotton  wool  was  inserted,  and  the  tube 
placed  in  an  incubator  at  37^  until  required. 

VOL.  XLVIII.  18 
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Literature. 

A  resume  of  work  done  on  this  subject  up  to  1882  is 
given  by  Dana/  and  we  take  tbe  liberty  of  quoting 
bis  abstract.  Busch  examined  tbe  juice  from  an  intes- 
tinal fistula  high  up  in  the  intestine  of  a  woman.  Pro- 
teid  bodies  were  dissolved  with  the  appearance  of  putres- 
cence and  the  odour  of  ammonia ;  starch  was  acted  upon 
more  energetically  than  proteid  bodies  ;  fats  were  unaffected, 
and  not  absorbed  unless  mixed  with  bile  ;  cane-sugar  was 
unaffected,  Ewald^  found  that  the  succus  entericus,  taken 
from  a  fistula  in  man,  turned  albumens  to  peptones,  starch 
to  sugar,  and  formed  an  emulsion  from  fats.  Demant^ 
obtained  the  juice  from  a  fistula  low  down  in  man  :  on  pro- 
teids  no  action  occurred ;  starch  was  changed  to  grape- 
sugar  j  fats  with  fatty  acids  were  emulsified;  neutral  fats  were 
not  affected,  and  cane-sugar  was  changed  into  grape-sugar. 
Thiry  obtained  the  juice  from  an  artificial  fistula  in  animals. 
He  found  that  fibrin  crumbled  in  the  normal  secretion,  but 
this  did  not  occur  if  the  juice  were  neutralised  or  modified  ; 
coagulated  white  of  e^g  and  red  muscle  were  unaffected  ; 
starch  was  not  converted  into  grape-sugar  ;  fats  were  un- 
affected ;  no  change  in  cane-sugar  took  place  after  some 
hours  of  digestion ;  and  on  grape-sugar  no  fermentative 
influence  was  observed.  Leube  found  crumbling  of  fibrin, 
no  change  in  starch,  conversion  of  cane  into  grape  sugar,  and 
formation  of  lactic  and  butyric  acid  from  grape-sugar  as  the 
result  of  fermentative  action  of  vibriones.  Wittich  found 
an  energetic  diastatic  action  on  starch  in  one  instance. 
Paschutin  found  that  starch  and  cane-sugar  were  converted 
into  reducing  sugar,  and  fats  were  imperfectly  emulsified. 
Bernard  thought  that  the  chief  action  of  the  secretion  of 
the  small  intestine  was  conversion  of  cane  into  grape  sugar. 

»  'Philadelphia  Med.  News,'  1882,  vol.  xli,  p.  59. 

'  "  Ueber  des  Verhalten  des  Fistelsekret,  &c.,"  *  Virchow's  Archiv,'  Ixxv,  3, 
p.  409,  1879. 

3  "  Ueber  die  Wirkungen  des  menschlichen  Darinsafts,"  •  Virchow's  Archiv, 
Ixxv,  3,  p.  490. 
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Garlaud  and  Masloff^  found  that  albuminoid  snbHtance  was 
attacked,  and  starch  turned  into  grapo-sngar,  MasloiT  also 
noting  that  peptones  wore  produced  from  fibrin.  Dana,  by 
injecting  albumen  solutions  into  the  intestines  of  dogs  and 
horses,  found  peptones  produced,  also  that  starch  was  changed 
into  grape-sugar.  Quincke,  by  using  glycerine  extracts  of 
mucous  membrane,  found  that  fibrin  was  dissolved,  but  not 
converted  into  peptones,  and  starch  converted  into  reduc- 
ing sugar,  and  fats  unaffected.  Schiff  noted  that  proteids 
were  merely  dissolved,  and  he  thought  that  the  action  on 
starch  was  nearly  as  energetic  as  that  of  pancreatic  juice, 
while  oils  were  emulsified.  Brown  and  Heron'  found  that 
starch  was  converted  into  grape-sugar,  and  maltose  also  into 
grape-sugar.  They  further  elucidated  a  most  important  fact, 
viz.  that  while  the  pancreatic  diastase  turns  80  per  cent, 
of  starch  into  maltose,  the  intestinal  juice  turns  both  into 
dextrose.  Our  experiments  support  these  results.  Subse- 
quently to  1882,  Solera'  isolated  a  piece  of  the  gut  by  liga- 
tures, and  killed  the  animal  six  hours  later  and  made  trials 
of  the  absorptive  powers  of  the  gut.  Hermann,  in  the 
*  Archiv  fur  Physiologie,'*  gives  an  account  of  sundry  ex- 
periments conducted  by  him  on  dogs.  Rohman'  has  given  a 
rhume  of  experimental  work  on  the  suocus  entericus  of 
animals. 

General  Remarks  on  the  Qualities  of  the  Succtts  Entericus 
obtained  by  us. 

Amount. — In  an  earlier  stage  of  collection  the  average 
quantity  yielded  by  the  small  portion  of  the  bowel  under 
observation  was  27  c.c,  but  in  the  late  stages,  during  the 
last  month,  24*5  c.c.  The  largest  amount  collected  in  one 
day,  in  two  instalments,  was  46  c.c.  When  we  could  be  sure 
that  none  had  been  lost  by  misadventure,  we  considered 
35  c.c.  a  good,  and  19  c.c.  a  bad  yield,  and  this  is  probably 

'  '  Zuui  Dunndttrmverdanuog  Untcrinch  aos  dctn  Pbjs.  Inatit.  Heidelberg,'  ii, 
3,  p.  290,  1878. 

5  ♦  Proc.  Roy.  Soc.  Lond.,'  xxx,  393. 

*  '  Archivea  Italtennps  do  Biologir/  1884,  vol.  t,  p.  20. 

*  Ibid.,  vol.  xlvi.  p.  93. 

*  Ibid.,  vol.  xli,  p.  411,  et  teq. 


276         Properties  of  Pure  Human  Succus  Entericus. 

too  small  for  tlie  normal  amount,  since  there  was  an  entire 
absence  of  stimulus  to  any  part  of  the  mucous  membrane, 
except  the  half  to  three  quarters  of  an  inch  which  protruded 
through  the  fistula.  The  causes  of  the  variation  we  were 
unable  to  ascertain.  Apparently  feeding  had  nothing  imme- 
diately to  do  with  it,  as  the  man  had  his  meals  with  hospital 
punctuality,  and  we  were  unable  to  discover  the  receipt  by 
him  of  extraneous  or  surreptitious  supplies. 

The  specific  gravity  was  taken  of  the  first  thirty  collec- 
tions by  actually  comparing  its  weight  with  that  of  an  equal 
quantity  of  distilled  water ;  the  average  was  found  to  be 
1006-9  (water  1000),  the  limits  being  1001*6  and  1016-2. 
On  two  occasions  the  specific  gravity  was  taken  of  the  secre- 
tion collected  by  means  of  the  bottle,  and  it  was  then  1003-2 
and  1010-3. 

Appearance  of  fluid. — It  was  generally  opalescent,  often 
having,  however,  a  brownish  shade,  not  acquired  from  the 
sponge.  Occasionally  it  became  tinged  with  blood,  due  to 
some  oozing  from  the  surface  of  the  everted  mucous  mem- 
brane ;  and  caused  by  friction  and  manipulation.  On  testing 
this  blood-stained  fluid  no  peptone  was  found  in  it.  The 
significance  of  this  point  will  be  later  insisted  on. 

Odour  of  fluid. — This  was  constant  and  characteristic,  a 
peculiar  faint  alkaline  smell,  rendered  more  marked  by  the 
addition  of  strong  sulphuric  acid,  and  not  unlike  that  of 
blood. 

On  keeping  the  fluid  at  37°  C,  a  few  of  the  specimens 
became  decomposed  in  two  to  three  hours,  but  the  greater 
majority  remained  quite  sweet  for  twenty-four,  and  we  have 
kept  some  in  cotton -stoppered  tubes  for  several  days.  Some- 
times a  few  drops  of  alcoholic  solution  of  thymol  were  added, 
but  we  had  reason  to  think  that  the  alcohol  interfered  with 
ferment  action,  so  we  trusted  to  our  antiseptic  precautions 
during  collection. 

Reaction  and  chemical  composition. — It  was  invariably 
alkaline.  We  made  an  effort  to  estimate  the  alkalinity  in 
terms  of  sodium  carbonate  and  acetic  acid,  but  our  results 
differ  widely,  and  we  hesitate  to  quote  them.  The  alka- 
linity was  probably  due  to  a  considerable  quantity  of  carbonic 
acid  in  combination  with  alkaline  metals.      We  found  that 


Properties  of  Pure  Human  Bueeu»  Entericua.        277 

effervescencu  occurred  on  adding  strong  HCI,  and  tliat  the 
gas  given  off  gave  the  ordinary  reactions  of  CO2.  The  fluid 
gave  the  biuret  and  xanthoproteic  tests.  With  Millon's  fluid, 
acetic  acid,  and  ferrocyanide  of  potash  the  usual  proteid 
tests  were  obtained,  and  Adamkiewicz's  test  was  specially 
well  marked.  It  failed  to  reduce  Fehling's  solution,  nor 
did  it  alter  the  colour  of  iodine  solution.  It  deepened  a 
solution  of  perchlorido  of  iron,  and  gave  Uffelniann's  test 
(carbolo-chloride)  for  lactic  acid  immediately  on  collection 
and  twelve  hours  later.  We  were  unable  to  undertake  the 
estimation  of  whatever  lactates  may  have  been  present  by 
employing  the  more  reliable  method  of  crystallising  out.  An 
unfailing  characteristic  of  the  fluid  was  the  persistent  pre- 
sence of  tt  largo  quantity  of  mucin.  The  role  this  plays  we 
made  an  effort  to  determine,  and  we  noticed  that  after 
twelve  hours'  keeping  the  fluid  Uffelmann's  test  was  more 
pronounced  the  greater  the  quantity  of  mucin  present. 

Microscopically. — The  fluid  showed  a  few  leucocytes,  some 
nucleated  columnar  cells  immediately  after  collection,  and 
no  bacteria  in  any  of  the  eleven  specimens  examined. 

CoNVERTiNO  Powers  or  Human  Succub  Entbricus. 
Suvimary. 

On  proteids. — No  change  was  produced  on  serum-  or  egg- 
albumen,  Jihrin  or  casein.  The  gelatinisation  of  boiled  solu- 
tions of  gelatin  was  prevented,  but  no  gelatin  peptone  was 
found. 

On  fats. — Those  were  found  to  be  emulsified  and  saponified. 

On  carbo-hydrates. — Cellulose  was  totally  unaltered,  even 
after  prolonged  periods.  Cane-sugar  was  converted  into 
grape-sugar,  not  merely  into  maltose,  in  more  than  60  per 
cent,  of  the  experiments.  The  greatest  amount  of  grape- 
sugar  formed  did  not  exceed  on  any  one  occasion  half  the 
cane-sugar  employed.  Starch  was  converted  into  grape-sugar 
in  56'5  per  cent,  of  the  experiments,  but  the  proportion  of 
starch  so  converted  was  greater  than  the  proportion  of  cane- 
sugar.      Erythrodewtrin  appeared  during  the  conversion. 

Maltose  was  converted  into  grape-sugar.  This  we  proved 
by  employing  the  phenyl-hydrazin  test,  and  by  estimating 
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the  comparative  reducing  powers  of  standard  solutions  of 
maltose  in  water^  and  maltose  acted  on  by  succus  entericus. 
A  very  large  amount,  if  not  all  of  the  maltose^  is  thus  altered, 
so  that  it  may  be  aflBrmed  that  a  very  important  function  of 
the  succus  entericus  is  to  complete  the  salivary  and  pan- 
creatic digestions. 

On  milk. — Casein  is  precipitated,  and  the  milk  becomes 
acid. 

Ferments. — We  obtained  a  glycerine  extract  from  the 
mucous  membrane  which  converted  cane-sugar,  starch,  and 
maltose  into  glucose,  and  prevented  the  gelatinisation  of 
boiled  solutions  of  gelatin. 

Detailed  Account  of  Experiments. 

On  proteids. — In  our  earlier  experiments  the  results  were 
vitiated  by  faulty  dialysers,  but  this  was  remedied  by  using 
cartridge-paper  dialysers  sausage-skin  shaped,  taking  care 
that  there  was  no  leakage  of  any  kind,  and  bearing  in  mind 
that  they  may  allow  albumen  to  pass  through  them  after  twelve 
to  twenty-four  hours.  We  were  also  confronted  by  another 
difficulty  in  the  discovery  that  if  ammonium  sulphate  be 
used  to  separate  peptones  from  other  proteids,  the  ordinary 
biuret  reaction  is  not  reliable,  even  though  a  great  excess  of 
caustic  potash  be  added,  as  the  pink  colour  typical  of  pep- 
tones is  most  capricious  in  its  appearance.  We  were  also 
heedful  of  the  possibility  of  an  albumose  or  peptone  reaction 
being  obtained,  owing  to  the  action  of  putrefactive  bacteria 
on  albumens  if  the  experiment  were  prolonged  unduly. 
In  connection  with  any  possible  proteolytic  powers  of  the 
intestinal  juice,  we  insist  upon  the  absence  of  partial  diges- 
tion of  the  mucous  membrane  or  skin  throughout  the  period 
of  observation. 

Experiments  with  blood-serum. — On  eleven  occasions  the 
mucous  surface  bled  owing  to  various  circumstances,  such  as 
digital  examination  and  congestion.  On  careful  dialysation 
and  re-dialysation  no  peptone  was  found  at  any  time.  We 
made  two  direct  experiments  in  test-tubes  with  a  solution  of 
serum -albumen,  and  obtained  no  evidence  of  conversion. 
Alcohol  failed  to  give  a  precipitate  with  the  doubly  dialysed 
fluid,  nor  was  any  biuret  reaction  obtainable. 
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Experiments  tvith  egg-alhumen. — Six  trials  were  mado  in 
test-tubes,  nnd  again  no  chanpfo  occurred.  There  was  no 
attempt  at  sulutiun  of  the  piecos  of  coagulated  albumen. 

ExperimenU  on  Jibrin. — At  first  we  tried  to  estimate  anj 
change  in  fibrin  by  staining  it  with  carmine,  and  noting  if 
the  Buccus  entoricus  became  rod  after  some  hours.  This  we 
found  involved  a  fallacy,  since  alkalies  or  mixtures  of  alkalies 
and  fibrin  diHsolved  out  the  carmine,  probably  from  the 
solvent  notion  of  alkalies  per  se  on  fibrin. 

Experiments  on  casein. — Freshly  prepared  casein  and 
Orubler's  "  casein  pnrissimus "  were  mixed  with  sncons 
entericuB  in  test-tubes,  and  kept  at  37**  for  twenty-four  to 
forty-eight  hours,  but  no  conversion  results  were  obtainable. 

Experiments  on  alkali-albumen.— ^Thc  albuminate  was  pre- 
pared fresh  by  acting  on  serum-albumen  with  a  weak  solu- 
tion of  caustic  potash  at  37°  C.  for  eight  hours,  and  then 
submitting  it  to  the  action  of  the  juice.  On  three  occasions 
no  peptones  were  found,  and  in  twenty-four  hours*  time  the 
mixture  stank. 

Experiments  on  some  of  the  Albuminoids. 

1.  On  gelatin. — Various  trials  were  made,  and  from  the 
results  two  conclusions  were  drawn  :  (o)  that  snccus  en- 
tericus  prevented  the  gelatinisation  of  gelatin ;  (6)  that 
any  change  of  gelatin  into  the  so-called  gelatin-peptone 
was  open  to  doubt  owing  to  some  decomposition  occurring 
during  dialysation.  With  reference  to  the  first  point,  an 
account  of  the  experiments  is  subjoined. 

Experiment  1  (September  12th). — Fresh  snccus  entericns 
was  added  to  a  solution  of  gelatin  in  a  cotton-stoppered, 
clean  test-tube.  In  a  few  hours  it  was  observed  that  the 
gelatin  was  broken  up  in  some  way,  and  formed  with  the 
juice  a  turbid  liquid. 

Exp.  2  (September  27th). — A  solution  of  gelatin  was 
prepared  by  boiling,  and  cooled  succus  entericus  was  added 
to  one  half  (a),  and  an  equal  amount  of  water  was  added 
to  the  other  half  (6).  Both  were  placed  in  the  incubator 
for  seventy-two  hours,  and  then  transferred  to  the  ice  chest ; 
then  (a)  failed  to  solidify,  whilst  (6)  formed  a  good  jelly. 
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Exp.  3  (September  29tli). — A  similar  experiment,  but  the 
test-tubes  were  taken  out  of  the  incubator  at  the  end  of  four 
hours.      The  result  was  the  same. 

Exp.  4  (October  2nd). — Similar  in  every  way  to  the  last. 

Exp.  5  (October  14th). — On  the  same  lines  as  the  three 
preceding,  but  kept  in  the  incubator  for  forty-eight  hours. 
Kesult,  the  same. 

Exp.  6  (October  20th). — Similar  to  the  preceding,  but 
kept  in  the  incubator  for  twenty  hours.      Result,  the  same. 

Exp.  7  (October  20th). — The  solution  of  gelatin  was  not 
heated  before  use,  but  after  eighteen  hours'  action  the  result 
was  the  same. 

Exp.  8  (October  21st). — Similar  to  Nos.  2 — 6,  but  the 
succus  entericus  was  allowed  to  act  for  only  one  hour.  The 
mixture  was  then  found  to  gelatinise  as  well  on  cooling  as 
did  that  in  which  there  was  nothing  but  isinglass  and  water. 

Exp.  9  (October  25th). — On  this  occasion  the  boiled 
gelatin  solution  was  divided  into  four  portions.  To  one 
portion  water  was  added,  to  another  weak  acetic  acid,  to  the 
third  sodium  carbonate  ('05  per  cent,  solution),  and  to  the 
fourth  some  succus  entericus  two  hours  after  collection. 
At  the  end  of  twenty-four  hours  none  of  these  would  gela- 
tinise on  cooling. 

Exp.  10  (December  2 ad). — On  this  occasion  the  gelatin 
solution  was  divided  into  three  parts,  and  the  substances 
added  were  water,  sodium  carbonate  (1  per  cent,  solution), 
and  succus  entericus,  all  in  equal  amounts.  After  half  an 
hour's  action  in  the  cold  the  contents  of  the  test-tube  which 
contained  succus  entericus  were  found  to  be  liquid,  whilst 
the  other  two  had  solidified.  All  three  were  then  placed  in 
the  incubator  for  twenty -four  hours,  and  then  transferred 
to  the  ice  chest,  when  it  was  found  that  the  first  two  solidi- 
fied whilst  the  third  did  not. 

With  reference  to  the  second  point,  that  is  the  formation 
of  gelatin-peptones,  some  of  the  products  in  the  above  ten 
experiments  were  tested  for  peptone  with  the  following  results, 
dialysation  being  used  in  each  case  : 

Exp.  5  (48  hours) . — Good  peptone  reaction,  but  after  twenty- 
four  hours  in  the  dialyser  the  liquid  was  found  to  be  decom- 
posing. 
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).  6  (20  hours). — No  peptoneu  were  found.  In  this 
case  thymol  was  added  when  the  products  were  placed  in 
the  dialyser. 

Exp.  7  (18  hours). — Good  peptone  reaction.  In  this  case, 
it  will  be  remembered,  unboiled  gelatin  was  used,  and  the 
presence  of  bacteria  probably  caused  some  decomposition 
with  formation  of  peptones. 

Exp.  9  (24  hours). — No  peptones  were  found. 

In  four  early  experiments,  in  which  boiled  gelatin  whs 
acted  on  by  the  secretion  for  periods  of  twenty-four,  forty- 
eight,  seventy-two,  and  ninety-six  hours,  no  peptones  were 
fuuud,  but  wo  wore  then  using  the  method  of  precipitating 
everything  but  peptones  by  ammonium  sulphate  ;  and  though 
we  did  not  in  any  case  obtain  any  peptone  biuret  reaction,  it 
is  possible  that  peptones  may  have  been  present,  and  that  the 
test  failed  owing  to  the  presence  of  the  largo  amount  of 
ammonium  sulphate,  as  was  certainly  the  case  in  testing  for 
ordinary  peptones.  We  do  not,  therefore,  place  much  reliance 
on  these  four  experiments,  but  in  the  other  fonr  cases  quoted 
above  (Nos.  5,  6,  7,  and  9)  it  is  clear  that  no  peptones  were 
found  when  there  was  no  decomposition. 

Baepefimtnta  on  Fats. 

The  question  we  set  ourselves  to  answer  was  whether  the 
saccus  entericus  was  capable  of  emulsifying  and  saponify- 
ing fat,  and  we  calue  to  a  positive  conclusion. 

Some  considerable  difficulty  was  encountered  in  obtaining 
a  perfectly  neutral  fat,  it  being  evident  that  a  fat  containing 
free  fatty  acid  could  be  a  great  cause  of  fallacy.  We  em- 
ployed a  perfectly  neutral  specimen  of  cod-liver  oil  from 
Messrs.  Allen  and  Hanbury. 

The  method  of  estimating  the  soaps  formed  consisted 
in  allowing  the  succus  entericus  to  act  on  a  neutral  oil 
for  a  given  period  at  a  temperature  of  37°  C.  in  clean 
cotton-stoppered  test-tubes,  then  to  place  the  mixture  in  a 
dialyser  for  seventeen  hours,  and  to  test  the  dialysate  in  two 
ways,  either  by  what  we  venture  to  designate  the  "  acid  and 
ether  "method,  or  by  the  addition  of  a  few  drops  of  osmic  acid. 
The  acid  and  ether  process  consisted  in  boiling  the  dialysate 


282         Properties  of  Pure  Human  Succus  Entericus. 

with  strong  hydrocliloric  acid  for  some  time,  cooling,  shak- 
ing up  with  ether,  pipetting  off  the  ether,  and  noting 
whether  any  fat-Hke  residue  was  left  on  a  watch-glass,  or  a 
stain    formed    on    blotting-paper.  A     simple    and   very 

reliable  method  consisted  in  adding  a  few  drops  of  a  1  per 
cent,  solution  of  osmic  acid  to  the  dialysate,  noting  any 
ensuing  blackening,  not  merely  darkening  of  the  mixture. 
A  solution  of  osmic  acid  was  found  by  check  experiment 
to  blacken,  not  merely  darken  from  exposure  to  daylight,  a 
solution  of  pure  soap  ;  and  we  are  of  opinion  that,  in  the 
case  of  fat,  the  osmic  acid  affects  not  the  glyceryl  radicle, 
but  the  fatty  acid  in  combination. 

Exp.  1  (November  13). — To  3  c.c.  of  succus,  twelve  hours 
old,  but  kept  in  clean  cotton-stoppered  test-tube  at  37  ,  was 
added  1  c.c.  of  neutral  oil,  and  the  mixture  kept  at  37°  for 
thirty  minutes.  The  mixture  was  placed  in  a  dialyser,  and 
the  dialysate  tested  by  the  ''  acid  and  ether  "  method  gave 
a  fatty  deposit  on  a  watch-glass. 

Exp.  2  (November  11th). — 3  c.c.  of  succus  entericus 
(twelve  hours  old)  was  added  to  1  c.c.  of  neutral  oil.  At 
a  temperature  of  37°  C.  the  mixture  gave  in  three  minutes 
a  slight  acid  reaction,  in  six  minutes  more  pronounced  re- 
action, and  in  thirty  minutes  a  good  red  colour  on  litmus 
paper.  The  mixture  was  put  to  dialyse,  and  gave  acid  and 
ether  test.  Also  1  c.c.  of  the  dialysate  turned  jet-black  in 
twenty-four  hours  after  the  addition  of  3  minims  of  a  1  per 
cent,  solution  of  osmic  acid.  On  using  2  c.c.  of  oil  with 
the  same  quantity  of  succus  entericus  of  same  date,  equally 
good  evidences  of  acid  reaction  were  obtained  on  litmus 
paper. 

Check  experiment. — 3  c.c.  of  *05  per  cent,  solution  of  sodium 
carbonate  added  to  1  c.c.  and  2  c.c.  of  neutral  oil ;  blue  litmus 
paper  was  reddened,  but  not  vividly  or  so  rapidly.  Change 
of  colour  did  not  in  this  case  occur  until  twelve  minutes  had 
elapsed  (in  the  case  of  succus  entericus  reddening  in  three 
minutes) .  The  sodium  carbonate  was  allowed  to  act  on  oil  for 
the  same  length  of  time  and  under  the  same  circumstances  as 
in  the  succus  experiment.  On  testing  with  "  acid  and  ether  '* 
process,  less  signs  of  soap  having  been  formed  were  obtained, 
and  the  dialysate  gave  no  blackening  with  osmic  acid  solution. 
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Exp.  8. — 8  c.c.  of  saccuB,  eight  hours  after  collection  but 
carefully  preserved  from  decomposition,  were  added  to  2  c.c. 
of  noutrul  oil,  and  the  mixture  kept  at  87°  C.  for  thirty 
minutes,  and  then  dialysod  for  eight  hours.  The  dialysate 
gave  the  soap  test  with  "  acid  and  ether"  process.  Also 
the  addition  of  osmic  solution  turned  1  c.c.  of  the  dialysate 
brown  in  six  hours.  In  twenty-four  hours  the  colour 
deepened  to  jet-black. 

Check  experiment. — Doubtful  soap  reaction  with  3  c.c.  of 
sodium  carbonate  solution,  '05  per  cent.,  and  no  darkening 
or  blackening  with  osmic  acid. 

Exp.  4. — Succus  entericus  3  c.c.  of  28th  November  added 
to  2  CO.  of  neutralised  oil,  and  kept  at  37°  for  thirty  minutes, 
then  dialysed  for  twelve  hours,  gave  both  "  acid  and  ether  '* 
and  osmic  acid  tests  for  soaps. 

Check  experiment. — Sodium  carbonate  solution  '1  percent, 
and  '25  per  cent,  added  to  neutral  oil,  and  kept  at  37°  for 
thirty  minutes,  gave  doubtful  evidence  of  formation  of  soap 
with  ucid  and  ether  method,  but  the  dialysate  was  un- 
affected by  the  addition  of  osmic  acid. 

These  experiments  show  that  succus  entericus  contains  a 
something  which  splits  fats  up  and  saponifies  them.  That 
something  is  more  rapid  and  powerful  in  its  action  than  '05, 
•1,  and  '25  per  cent,  solution  of  sodium  carbonate.  Whether 
it  be  a  ferment  which  gives  rise  to  this  change  in  fats  we  are 
not  prepared  to  say,  since  we  have  failed  to  isolate  it. 

A  further  point  might  be  noticed.  It  was  found  that  the 
emulsion  formed  by  adding  succus  entericus  to  oil  was  finer 
and  more  durable  than  any  emulsion  obtained  by  adding 
*05,  '1,  and  '25  per  cent,  solutions  of  sodium  carbonate  to 
equal  quantities  of  neutral  oil. 

Experiments  on  Carbo-hydrates. 

On  cellulose. — The  form  we  used  was  cotton-wool,  well 
purified  and  washed  in  distilled  water.  A  small  quantity  of 
this  was  placed  in  distilled  water  for  twenty-four  hours,  and 
then  Fehling's  and  Parry's  tests  for  reducing  sug^r  were  tried. 
No  reduction  of  copper  occurred. 

Exji.  1. — Succus  entericus  allowed  to  act  on  cotton-wool 
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for  twenty-four  hours  at  35°  C,  On  testing,  no  reducing 
sugar  was  found,  and  the  microscope  showed  no  changes  in 
the  outlines  of  the  fibres. 

PJxp.  2. — A  repetition  of  Experiment  1  :  examination 
on  the  sixth,  eighth,  and  twelfth  days  showed  no  change 
microscopically  or  with  Fehling's  solution. 

Exp.  3  (September  3rd). — Absorbent  cotton-wool  placed 
in  succus  entericus  for  seventy-two  hours.  We  thought 
that  the  cotton-wool  fibres  had  undergone  a  slight  change  in 
appearance  when  seen  under  the  microscope.  There  was, 
however,  no  sign  of  erosion,  nor  were  the  fibres  swollen, 
but  merely  slightly  granular.  This  might  have  been  due 
to  the  prolonged  soaking,  as  a  similar  appearance  was  ob- 
served after  eight  days.  But  even  after  so  prolonged  a 
period  no  reduction  of  copper  from  Fehling's  solution  could 
be  obtained. 

On  cane-sugar. — It  has  been  generally  accepted  that  succus 
entericus  has  an  inverting  action  on  this  substance,  and  we 
subjoin  a  table  of  our  results. 

Table  I. — Table  of  Results  of  Action  of  Succus  Entericus 
upon  Cane-sugar  at  37°  C. 


Sub- 
stance 
acted  on. 

Form  of 
secretion. 

Number  of  experiments  in 
which  reduction  obtained. 

Total 
number 
iu  which 

a  re- 
duction 

was 
obtained 

Number 

of 
failures. 

Total 
number 

of 
experi- 
ments. 

Remarks. 

In      t      In 

12  hours  12  hours 

and           to 

under.    24  hours. 

Over 
24  hours. 

Cane- 
sugar 

>» 

Succus 
entericus 

Succus 
entericus 
without 

mucus 

Mucus 
only 

10 
0 

4 

19 
2 

5 

7 
0 

2 

36 
2 

11 

24 

4 

4 

60 

6 

15 

Of  failures,  two 
were  when  water 
in  which  mucus 
had  been  washed 
was  used. 

Totals     . 

14         26 

9 

49 

32 

81 

The  experiments  were  carried  out  in  clean  cotton-stoppered  test-tubes  at  37°  C. 
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The  cane-sugar  was  dissolved  in  cold  distilled  water  and 
then  boiled,  so  as  to  form  a  standard  solution  of  1  gramme 
of  sugar  to  10  o.c.  of  water.  With  this  solution  we  made 
many  experiments.  We  found  that  the  mere  boiling,  if  pro- 
longed, of  a  Bolution  of  cane-sugar  and  Fehling's  liquid  was 
sufficient  to  give  a  slight  reduction.  If,  too,  cane-sugar  were 
boiled  in  an  acidulated  or  alkalinised  water,  the  suboxide  of 
copper  appeared  more  readily  and  in  greater  quantity. 
Bearing  this  in  mind,  we  have  treated  all  cases  in  which  the 
reduction  did  not  occur  at  once  on  heating  as  negative  ex- 
periraonts. 

It  is  evident  from  this  table  that  we  obtained  an  invert- 
ing action  on  cane-sugar  forty -nine  times  out  of  eighty-one 
experiments,  or  60*5  per  cent,  of  successes.  The  quickest 
time  of  inversion  was  three  minutes ;  on  several  occasions  no 
evidence  of  change  occurred  until  one  to  two  hours  had  passed, 
and  still  more  often  not  till  twelve  to  twenty-four  hours  had 
elapsed.  We  do  not  think  that  the  late  reduction  could  have 
been  due  to  the  action  of  bacteria  or  yeast  fungi,  as  we  took  the 
greatest  pains  to  prevent  their  entrance,  and  there  was  no 
sign  of  decomposition  in  the  mixtures  after  several  days. 

We  were  puzzled  to  account  for  the  apparently  capricious 
action  of  the  succns  entericus.  There  can  be  no  doubt  that 
the  quality  and  strength  of  the  fluid  varied  from  time  to 
time.  We  noted  that  when  it  had  a  brown  colour  its  in- 
verting action  was  more  rapid  and  sure.  But  this  did  not 
occur  sufficiently  frequently  to  explain  the  many  cases  of 
failure.  We  then  found  that  if,  in  the  process  of  collection, 
we  were  careful  to  add  all  the  mucus  found  on  the  sponge 
to  succus  entericus,  we  had  no  difficulty  in  obtaining  a 
reduction  ;  but  the  freer  the  succus  was  from  mucus,  the 
the  more  often  we  failed.  To  test  this  more  fully  we  made 
two  observations  daily  for  some  time,  taking  in  parallel  series 
succus  entericus  only  with  cane-sugar,  and  mucus  with 
cane-sugar.  We  found  that  in  the  former  case,  succns 
entericus  free  from  mucus,  no  formation  of  reducing  sugar 
occurred,  but  in  the  latter  case  the  results  were  uniformly 
positive.  Even  distilled  water  in  which  the  mucus  had 
been  washed  gave  a  positive  result  by  the  formation  of 
reducing  sugar  on  one  occasion. 
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So  as  to  ascertain  more  on  this  point,  we  took  some 
succus  entericus  previously  found  to  reduce  sugar  and  con- 
taining mucus.  The  mucus  was  carefully  precipitated  by 
adding  acetic  acid,  and  the  precipitate  filtered  off.  The 
precipitate  of  mucus  on  the  filter-paper  was  removed  by 
washing  with  water.  The  watered  mucus  so  obtained  was 
faintly  acid,  and  was  divided  into  two  portions,  a  and  h. 
The  portion  a  was  rendered  alkaline,  and  then  tested  with 
cane-sugar ;  this  was  converted  into  grape-sugar.  The 
portion  h  was  merely  neutralised,  and  on  experiment  failed 
to  convert  cane-sugar  into  grape-sugar.  The  filtrate  of 
succus  entericus,  which  had  become  acid  because  of  the 
addition  of  acetic  acid  in  precipitating  the  mucus  from  it, 
was  rendered  alkaline,  but  failed  to  convert  cane  into 
grape  sugar.  As  a  check  experiment  we  tested  nasal  mucus 
quite  fresh,  and  found  that  it  had  no  powers  of  converting 
cane-sugar  into  grape-sugar,  so  that  we  are  inclined  to  think 
that  the  ferment  is  suspended  to  some  extent  in  the  mucus 
rather  than  merely  dissolved  in  the  more  liquid  parts  of  the 
succus  entericus ;  and  not  that  the  mucus  in  the  juice 
exerts  any  converting  action  jper  se,  since  the  neutralised 
portion  of  mucus  proved  a  failure  ;  so  too  did  nasal  mucus, 
while  the  alkalinised  portion  of  mucus,  or  that  in  which 
the  chemical  reaction  was  favorable  to  the  ferment,  proved 
a  success.  One  other  point  is  interesting.  Two  collections 
were  made  on  November  12th,  13th,  14th,  15th,  16th  ;  that 
of  the  morning,  collected  on  a  sponge,  was  found  to  have  no 
inverting  action,  while  that  of  the  evening,  collected  in  a 
bottle,  was  of  good  fermentative  power — probably  since  the 
evening  collection  was  purer,  and  contained  more  mucus 
than  the  morning.  Possibly,  too,  the  effect  of  the  digested 
and  absorbed  material  during  the  day  stimulated  a  flow  of 
juice  rich  in  fermentative  power. 

We  would  suggest  that  the  factors  at  work  in  the  in- 
verting power  were  concentration  of  the  fluid  [i.  e.  brown 
colour  and  high  specific  gravity),  the  amount  of  mucus  in  the 
collected  fluid,  and  the  time  of  day.  With  regard  to  this  last 
point  it  would  be  instructive  to  observe  whether  any  difference 
can  be  detected  in  the  amylolytic  powers  of  fasting  saliva  or 
the  peptic  powers  of  gastric  juice  after  fasting,  and  imme- 
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diately  after  a  good  meal,  when  in  the  latter  case  the  glands 
aro  replenished  with  blood,  and  probably  contain  some  of 
the  results  of  the  activity  of  the  secretion. 

Lactic  acid  was  formed  when  the  inverted  cane-sogar  was 
kept  for  some  time,  and  the  mixture  became  neutral  in  three 
to  four  days.  Wo  do  not  regard  this  as  distinct  evidence 
of  lactic  acid  fermentation,  partly  because  of  Hoppe-Seyler's 
observation  that  lactic  acid  forms  in  fluids  containing  cane 
and  grape  sugar  if  the  air  bo  excluded,  and  partly  because 
lactates  were  found  in  the  juice  when  secreted.  We  had 
not  the  means  of  comparing  the  amount  of  lactates  present 
in  the  fresh  juice,  and  in  a  mixture  of  cane-sugar  and  succas 
entericus  some  days  old. 

As  to  the  amount  of  reducing  sugar ;  this  was  tested  by 
Pavy's  fluid,  as  it  is  more  convenient  than  Fehling's  solution, 
since  the  ammonia  dissolves  the  proteids,  and  it  is  easier  to 
detect  when  a  solution  loses  its  colour  than  when  it  alters 
completely  from  blue  to  red. 

Table  II. — Amount  of  Reducing  Sugar  formed  by  Action  of 
Sulcus  Entericus  on  Cane-sugar. 


Aft  of 

AiBonnt  of 

DnratioB 

Date. 

Meent 

eane-sii|t«r 

of 

AoMMiDt  of  redncing 

Remarks. 

entcricai 

UMtl. 

experi* 
mrntcd  on. 

experiment. 

sBgmr  formed. 

Oct.  80 

Iday 

1  (gramme 

48  honrs 

Noragar 

i» 

» 

4  days 

'01  gramme 

Not.  1 

Frwh 

>t 

2  hours 

Very  small  amount 

» 

„ 

8  days 

*19  gramme 

,.     8 

M 

„ 

3  hours 

Very  small  amount 

» 

3  days 

•06  gramme 

„  1.3 

3  boars 

M 

1  hour 

No  reduction 

„               „ 

12  honrs 

*0375  gramme 

24     „ 

•1       » 

..         48     .. 

•4      „ 

.1              ».       198    „ 

•6       » 

..  u 

Freth           „        24    „ 

Slight  rciluctioo 

„ 

„         48     ,. 

*075  gramme 

„ 

..         OG     ., 

•09      „ 

„  16 

» 

„          45  rain. 

Faint  reduction 

>• 
•» 

90     ,. 
30  hours 

•04  gramme 
•1       „ 

,.  20 

3  hours 
»» 

„         30  tnin. 
„         14  hours 
24     „ 

Slight  reduction 

More  reduction 

•012  gramme 

..  21 

11  hours         „         43     „ 

•01      „ 

Morning,  sncc.  ent. 

2  hoars         „        48    „ 

•016      „ 

Evening,        ^ 
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Experiments  on  Starch. 

These  were  performed  in  test-tubes  at  37°,  in  like  manner 
to  the  cane-sugar  trials. 

Table  III. — Experiments  on  Starch. 


Sub- 

stance 

acted 

on. 

Form  of 
secretion. 

Number  of  experiments  in  which 
reduction  was  obtained. 

Number 
of  experi- 
ments in 
which  no 
reduction 

waa 
obtained. 

Total 
number  of 
experi- 
ments. 

Remarks. 

In  12  hours 
and  under. 

In  24  hours 
and  under. 

Over 
24  hours. 

Starch 
»» 

9> 

Succus 
entericus 

Succus 

entericus 

without 

mucus 

Mucus 
alone 

7 
0 

0 

18 
2 

1 

15 
1 

0 

32 
1 

1 

72 
4 

2 

2  failures  and 

4  reductions 

with  unboiled 

starch. 

Totals     . 

7 

21 

16 

34 

78 

44 

It  is  thus  seen  that  in  78  experiments  reduction  was  ob- 
tained on  44  occasions,  or  56'5  per  cent,  were  successful. 
Of  the  unsuccessful  trials  one  lasted  for  one  hour,  and  one 
for  three  hours,  and  thus  did  not  afford  a  satisfactory  test. 

As  to  the  amount  of  reducing  sugar  formed  we  append  a 
table ;  2|  c.c.  of  succus  entericus  were  added  to  varying 
quantities  of  boiled  starch. 

Table  IV. — Amount  of  Reducing  Sugar  formed  from  Starch. 


Date  of 
experiment. 

Duration. 

Amount  of 
starch. 

Amount  of 
sugar  formed. 

Remarks. 

Nov.  1 
»     2 
„     3 
»     4 

4  days 

4  „ 
3      „ 

40  hours 

5  days 

Gramme. 

Gramme. 
•09 
•05 
•015 
•001 
•018 

Sugar  present  in  2  hours. 
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Tablb  IV  {continued). 


M|>«riment. 

Daration. 

AmouBl  of 
•Urch. 

Amoaat  of 
■U|iir  furaed. 

K««arlu. 

Nor.  6 

24  boon 

Or 

NUM. 

Qnaims. 
•0126 

»     9 

4  days 
48  hour* 

•08 
•016 

„  12 

12      ,. 
24      ,. 
4  dajf 

•01876 

•08 

•075 

..  14 

48  houri 

05 

•026 

„  16 

80      „ 

16 

•12 

,.  16 

32      „ 

•024 

..  17 

6  days 
8      „ 

•036 
•026 

..  19 

60  hours 

•02 

,.  20 

14      „ 
3  days 

•02 
•07 

„  18 

72  hours 

•026 

.,  21 

43      „ 

•1 

•037 

It  is  evident  by  comparing  Tables  II  and  IV  that  the 
fermentative  powers  as  to  the  comparative  qnantities  con- 
verted are  greater  in  the  case  of  starch  than  in  cane-sugar. 
Evidence  of  change  was  obtained  with  starch  on  one  occa- 
sion in  one  hour,  twice  in  two  hours,  twice  in  three  hours, 
and  once  in  five  hours,  but  by  no  means  appeared  so  rapidly  as 
in  the  case  of  cane-sugar,  where  it  took  place  once  in  three 
minutes  and  once  in  ten  minutes.  On  61  occasions  speci- 
mens from  the  same  collection  were  allowed  to  act  on  both 
starch  and  cane-sugar,  but  only  in  32  instances  was  there  a 
similarity  of  result ;  in  the  remaining  29  either  starch  or 
cane-sugar  alone  was  changed  into  reducing  sugar.  We  are 
somewhat  at  a  loss  to  account  for  this,  but  we  failed  to  be 
heedful  on  one  point,  viz.  to  leave  the  test-tubes  for  the  same 
length  of  time  in  both  cases.  This  was  an  error  on  our  part, 
which  we  realised  too  late. 

It  is  interesting  to  note  that  eryihrodexirin  appeared  as 
an  intermediate  stage  in  the  conversion  of  starch ;  in  one 
experiment  we  found  it  at  the  end  of  two  hours,  reducing 
sugar  being  already  present  in  some  quantity. 

The  variety  of  reducing  sugar  formed  was  certainly  glucose, 
but  this  merits  further  allusion  in  connection  with  the  power 
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of  succus  entericus  in  continuing  salivary  and  pancreatic 
digestion. 

We  are  inclined  to  think  that  th.e  presence  of  mucus  played 
an  important  part  in  the  conversion  of  starch,  although  we 
have  not  the  same  experimental  evidence  as  in  the  case  of 
cane-sugar.  Starch  was  on  one  occasion  readily  altered  by 
mucus  from  the  sponge. 

The  whole  of  the  starch  was  not  at  any  time  converted 
into  grape-sugar  ;  in  many  cases  a  considerable  quantity  of 
erythrodextrin  was  present.  The  greatest  amount  of  con- 
version was  four  fifths  of  the  starch  used,  and  the  longer 
the  time  the  more  starch  disappeared.  Uffelmann's  test  for 
lactic  acid  was  obtained  five  hours  after  the  commencement 
of  the  experiment  in  one  case,  although  the  mixture  was 
then  neutral  in  reaction. 

Succus  Entericus  continues  Salivary  and  Pancreatic  Diges- 
tion  of  Garho-hydrates  from  Maltose  to  Glucose. 

We  made  some  attempts  to  find  out  what  kind  of  sugar 
was  formed  in  intestinal  digestion,  and  for  this  purpose 
took  advantage  of  the  phenyl-hydrazin  test  for  sugar,  which 
gives  with  maltose  crystals  of  phenyl  maltosazone,  and  with 
glucose  those  of  phenyl  glucosazone,  the  two  being  widely 
different  in  appearance  under  the  microscope.  The  method 
of  procedure  was  to  take  a  test-tube  containing  some  of  the 
products  of  digestion,  add  a  little  phenyl-hydrazin  hydro- 
chloride and  sodium  acetate  in  the  proportion  of  two  parts 
of  the  former  to  three  of  the  latter,  and  keep  the  whole  at 
100°  C.  by  means  of  a  water-bath  for  one  hour.  We  did 
not  in  any  case  fail  to  obtain  characteristic  crystals.  The 
products  of  the  action  of  succus  entericus  on  cane-sugar  of 
December  4th  and  7th,  and  starch  of  December  4th,  7th, 
and  10th,  were  tested  in  this  way,  and  in  every  case  a  large 
amount  of  phenyl  glucosazone  was  found,  with  no  trace  of 
maltosazone. 

In  each  of  these  cases  the  digestion  process  had  been 
going  on  for  a  considerable  time — in  one  case  twenty-eight 
hours — and  in  order  to  show  that  even  if  maltose  is  formed 
during  intestinal  digestion,  which  is  very  improbable,  since 
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no  signs  of  maltosazone  crystals  were  found  amongst  those 
of  glucosazone,  it  is  nearly  all  ultimately  converted  into 
glucose,  we  carried  out  tho  following  series  of  experiments. 

Exp.  1. — A  solution  of  maltose  was  taken  and  divided 
into  three  equal  parts.  A,  B,  and  0.  To  A  were  added  5  o.c. 
of  succus  entericus  three  days  old,  to  B  5  o.c.  of  snocQB 
entericus  twenty-four  hours  old,  and  to  C  5  c.c.  of  distilled 
water.  At  the  end  of  fifty-six  hours  they  were  all  throe 
tested  by  the  phenyl-hydrazin  process,  and  whilst  C  gave 
phenyl  maltosazone  crystals  and  no  trace  of  glucosazone, 
both  A  and  B  gave  abundance  of  the  latter  and  only  traces 
of  the  former. 

Exp.  2. — A  solution  of  maltose  was  divided  into  two  parts, 
A  and  B ;  to  A  5  c.c.  of  secretion  ten  hours  old  were  added, 
and  to  B  5  c.c.  of  water.  At  the  end  of  forty-eight  hours 
A  gave  abundance  of  glucosazone  crystals,  whilst  B  gave 
nothing  but  makosazone. 

Exp.  3. — Exactly  similar  to  No.  2,  but  fresh  succus  was 
used,  and  only  acted  for  thirty  hours;  the  result  was  the  same. 

Exp.  4. — Similar  in  every  way  to  the  last. 

We  think  that  these  experiments,  which  are  so  uniform  in 
result,  go  a  long  way  towards  proving  that  maltose  and 
probably  any  other  kind  of  sugar  formed  by  salivary  and 
pancreatic  digestion  are  ultimately  converted  into  glucose  by 
the  succus  entericus  before  absorption  by  the  small  intestine. 

Isolation  of  Ferments. 

We  endeavoured  on  several  occasions,  by  precipitating 
the  proteids  of  the  juice  with  absolute  alcohol  and  then 
extracting  with  glycerine,  to  isolate  the  amylolytic  ferment, 
but  without  much  success.  The  following  is  an  account  of 
the  experiments  which  we  made  in  this  direction. 

No.  1. — Succus  entericus  of  September  20th,  with  three 
times  its  volume  of  absolute  alcohol,  was  allowed  to  stan^ 
twenty-three  days,  then  filtered,  and  the  filter-paper  with 
the  precipitate  upon  it  placed  in  glycerine. 

This  extract  had  no  effect  on  either  cane-sugar  or  boiled 
starch  solutions. 

No.  2. ^Secretion  of  September  24th,  27th,    28tli,  and 
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30th  allowed  to  stand  for  eight  days  with  three  to  four 
volumes  of  absolute  alcohol,  then  filtered.  Filter-paper 
dried  and  placed  in  glycerine. 

This  extract  caused  reduction  to  appear  in  a  boiled  starch 
solution  in  twenty-four  hours,  but  had  no  effect  on  cane-sugar. 

No.  3. — About  60  c.o.  of  secretion  which  had  accumulated 
during  the  previous  six  days  were  added  to  200  c.c.  of  abso- 
lute alcohol  on  November  6th,  and  allowed  to  stand  till  the 
following  January  7th  (eight  weeks).  This  precipitate  was 
treated  as  before,  but  when  it  had  been  soaking  in  glycerine 
for  some  weeks  it  was  taken  out  and  rubbed  up  in  some 
more  glycerine. 

The  first  portion  of  glycerine  had  no  action  on  either 
sugar  or  starch  ;  the  second  had  also  no  action  on  sugar,  but 
converted  starch  to  a  slight  extent  in  three  days. 

No.  4. — A  similar  experiment,  55  c.c.  of  secretion  being 
placed  aside  with  165  c.c.  of  alcohol  for  five  weeks.  On 
this  occasion  also  the  filter-paper  was  squeezed  out  in  a 
second  portion  of  glycerine  after  standing  for  some  time  in 
the  first  portion  ;  the  latter  again  had  no  action  on  starch 
or  sugar,  whilst  the  former  only  acted  very  slowly  (three 
days)  on  starch,  and  not  at  all  on  sugar. 

In  the  cases  of  Nos.  3  and  4  both  extracts  were  tried  with 
maltose  by  the  phenyl-hydrazin  method,  but  with  these  no 
formation  of  glucose  was  found  to  take  place. 

No.  5. — Secretion  of  December  7th  was  placed  aside  in 
three  times  its  volume  of  alcohol  for  a  month,  and  then  ex-, 
tracted  with  glycerine.  This,  however,  acted  on  neither 
starch,  cane-sugar,  nor  maltose. 

It  will  thus  be  seen  that  it  is  possible  to  obtain  a  ferment 
from  the  secretion  of  the  small  intestine  which  will  convert 
starch  into  glucose  (the  presence  of  glucose  was  shown  by 
the  phenyl-hydrazin  test  in  the  case  of  Nos.  3  and  4),  but 
for  some  reason  we  failed  to  isolate  any  ferment  which 
would  act  in  a  similar  way  upon  cane-sugar.  Nos.  1,  2,  3, 
and  4  were  also  tested  with  albumen  in  neutral  and  alkaline 
solutions. 

A  solution  of  egg-albumen  was  made,  and  divided  into 
five  equal  parts  ;  to  one  glycerine  was  added,  and  to  each  of 
the  others  some  extract.      The  mixtures  were  then  placed  in 
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dialysers,  and  kept  at  87°  C,  and  at  the  end  of  thirty-six 
hours  peptones  were  not  found  in  the  water  of  dialysation  in 
any  case. 

Another  solution  was  taken,  and  made  alkaline  with 
NajCOg.  This  was  treated  in  the  same  way  with  a  like 
result. 

A  similar  experiment  was  carried  out  with  gelatin,  but 
the  liquids  were  placed  in  test-tubes  instead  of  dialysers. 
It  was  then  found  that  at  the  end  of  thirty-six  hours  they 
would  none  of  them  gelatinise. 

When  at  his  final  operation  Mr.  Davies-CoUey  closed  the 
fistula,  the  mucous  membrane  which  was  then  dissected  away 
was  at  once  placed  in  a  bottle  containing  alcohol  and  water 
in  equal  proportions.  Some  small  pieces  were  cut  off  for 
microscopical  examination,  but  otherwise  the  membrane  re- 
mained undisturbed  in  the  bottle  until  the  beginning  of 
April.  It  was  then  divided  into  two  parts,  one  part  being 
placed  in  glycerine  and  water  (50  per  cent,  of  each),  and 
the  other  half  ground  up  with  powdered  glass  in  a  mortar, 
and  then  placed  in  glycerine  and  water. 

It  was  found  that  the  glycerine  in  which  the  undamaged 
mucous  membrane  had  been  soaked  had  no  action  on  cane- 
sugar  or  maltose,  and  only  a  very  faint  action  on  starch  ; 
whilst  the  mixture  of  finely-divided  membrane,  glycerine, 
and  water  converted  all  three  into  glucose,  the  time  of  its 
action  being  twenty-four  hours  in  the  case  of  starch,  thirty- 
six  in  that  of  cane-sugar,  and  twelve  hours  in  that  of  maltose. 

These  two  extracts  also  both  acted  on  gelatine,  preventing 
its  coagulation  on  cooling,  which  glycerine  did  not ;  and  no 
formation  of  peptones  from  egg-albumen,  neutral  or  alkaline, 
could  be  obtained  in  either  case. 

Experiments  on  Milh. 

Exp.  1  (December  7th). — 5  c.c.  of  succns  entericus  of 
December  6th  collection,  neutral  in  reaction,  were  added  to 
5  c.c.  of  fresh  milk.  In  one  hour  a  flocculent  precipitate 
fell. 

Exp.  2  (December  7th). — 5  c.c.  of  fresh  socons  entericus 
added  to  5  c.c.  of  fresh  milk ;  in  one  hour  a  flocculent  pre- 
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cipitate  came  down.      We  were  unable  to  determine  if  this 
were  casein,  but  we  think  it  probable. 

Exp.  3  (December  lOtb). — Two  test-tubes,  in  one  (a) 
5  c.c.  of  milk  placed,  in  the  other  (b)  5  c.c.  of  milk  and 
5  c.c.  of  fresh  succus.  In  two  houi's  both  had  a  thick  layer 
of  creamy  appearance  on  tlie  surface,  and  both  were  neutral. 
At  the  end  of  twenty-four  tours  the  milk  alone  (a)  bad  not 
changed  in  appearance,  although  somewhat  acid,  while 
the  tube  (b)  containing  the  mixture  presented  a  striking 
difference.  On  the  top  of  the  mixture  was  a  layer  similar 
to  that  in  (a),  but  twice  as  thick ;  below  this  thick  layer 
was  a  slightly  turhid  acid  fluid  equal  to  three  fourths  of  the 
total  liquid  first  placed  in  the  tube.  It  seemed  as  if  by  the 
action  of  the  succus  a  separation  into  curds  and  whey  had 
occurred,  and  we  think  it  possible  that  succus  entericus 
contains  a  ferment  capable  of  precipitating  caseinogen. 

Experiments  on  Absorption  hy  the  Bowel. 

We  made  some  attempts  to  investigate  the  absorbent 
qualities  of  the  small  piece  of  mucous  membrane  under 
observation,  but  met  with  so  much  difficulty  in  securing  the 
retention  of  even  such  small  quantities  of  liquid  as  2  to  3  c.c, 
that  we  were  prevented  from  carrying  out  any  complete 
course  of  experiments.  Any  attempt  to  keep  solid  matter, 
such  as  pieces  of  egg-albumen,  inside  the  fistula  always 
failed,  owing  to  the  vascularity  of  the  mucous  membrane, 
which  quite  filled  the  lumen  of  the  intestine  ;  the  intra- 
abdominal pressure,  which,  as  we  shall  point  out,  was  con- 
siderable ;  and  probably  to  some  peristalsis  set  up  by  irrita- 
tion in  the  isolated  piece  of  intestine. 

The  following  experiments  were  made  : 

Ao.  1  (November  28th). — A  small  piece  of  muslin  con- 
taining a  considerable  quantity  of  starch  in  its  texture  was 
inserted  in  the  form  of  a  bag  enclosing  some  unboiled  isin- 
glass. It  was  found  at  the  end  of  twenty-four  hours  lying 
on  the  sponge  ;  there  was  not  sufficient  loss  of  weight  to  show 
much  action  on  the  gelatine,  but  the  muslin,  which  originally 
gave  a  deep  blue  with  iodine  solution,  now  gave  a  violet 
colour,  very  suggestive  of  erythrodextrin. 
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No.  2  (November  11th).— 2  to  8  c.c.  of  a  1  per  cent, 
solution  of  boiled  starch  were  injected  by  means  of  a  tho- 
roughly  sterilised  syringe,  the  nozzle  of  which  was  passed 
into  the  fistula  as  far  as  possible.  At  the  end  of  five 
minutes  the  syringe  was  again  inserted,  and  as  much  as 
possible  withdrawn.  Only  a  few  drops  (J  c.c.  ?)  could  be  ob- 
tained, and  this  would  not  reduce  Liq.  Pavii.  On  the  addition 
of  Liq.  lodi  there  was  no  coloration  except  of  some  small 
pieces  of  mucus  which  were  floating  about,  and  which  ac- 
quired a  mauve  tint  (ery throdeztrin  ?) .  There  was  no  re- 
ducing sugar  in  the  secretion  of  the  following  twenty-four 
hours. 

No.  3  (December  6th). — 3  to  4  c.c.  of  a  strong  boiled 
solution  of  starch  were  inserted.  At  the  end  of  twenty-four 
hours  there  was  no  trace  of  starch  or  sugar  to  be  found  in 
(!)  the  secretion  of  that  period,  (ii)  the  drop  or  two  of  liquid 
which  could  be  drawn  off  by  means  of  the  syringe,  or  (iii)  the 
boiled  water  with  which  the  bowel  was  then  washed  out. 

It  would  seem  from  these  three  specimens  that  boiled 
starch  is  quickly  converted  into  sugar  and  absorbed  when 
placed  in  immediate  contact  with  the  mucous  membrane. 

No.  4  (October  16th). — A  small  piece  of  unboiled  starch, 
with  a  similar  piece  of  cane-sugar,  was  inserted.  In  the 
secretion  of  the  following  twenty-four  hours  there  was  no 
trace  of  sugar  or  starch. 

No.  5  (November  27th). — A  thick  paste  of  starch  and 
peptone  rubbed  up  with  distilled  water  was  made,  and  about 
3  c.c.  were  inserted  at  11  a.m.,  a  sponge  being  applied  as 
usual  to  the  fistula.  This  sponge  was  removed  at  12  o'clock. 
The  mucus  which  had  collected  on  the  sponge  contained  some 
of  the  paste ;  it  gave  a  fairly-marked  blue  with  Liquor  lodi, 
but  the  sponge  and  mucus  washed  in  water  and  dialysed 
gave  no  trace  of  peptone  or  sugar.  A  fresh  sponge  was 
then  put  on,  and  taken  off  at  6  p.m.  The  mucus  on  this 
sponge  also  contained  some  of  the  paste,  but  there  was  no 
evidence  of  any  of  the  peptone  having  escaped  absorption, 
and  the  whole  amount  of  the  mixture  which  came  away  was 
not  more  than  one  sixth  of  that  which  had  been  inserted. 

Two  or  three  drops  of  secretion  were  drawn  off  by  means 
of  the  syringe  at  6  p.m.,  and  it  contained  no  reducing  sugar 
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enough  could  not  be  obtained  to  test  for  peptones.     The 

secretion  which  had  collected  in  the  sponge  gave  no  peptone 
or  sugar  reactions. 

No.  6  (November  27th). — When  the  fistula  had  been 
thoroughly  washed  out  with  boiled  water  more  of  the  mix- 
ture was  inserted  and  the  sponge  left  on  till  midday  of  the 
following  day — that  is,  for  eighteen  hours.  The  result  was 
the  same  as  before.  Some  unchanged  starch  was  found 
in  the  mucus  on  the  sponge,  but  the  secretion  even  on 
dialysation  for  three  days  gave  no  evidence  of  peptones 
or  sugar.  The  fistula  was  then  carefully  syringed  out  with 
boiled  water. 

These  two  experiments  point  to  the  complete  absorption 
of  peptone  and  the  partial  conversion  into  sugar  with  absorp- 
tion of  unboiled  starch. 

In  addition  to  the  experiment  (No.  4)  mentioned  above, 
two  other  attempts  were  made  to  investigate  the  absorption 
of  cane-sugar. 

No.  7  (November  lOth). — 2^  c.c.  of  a  10  per  cent,  solution 
of  cane-sugar  were  injected.  After  five  minutes  as  much  as 
possible  (two  or  three  drops)  was  withdrawn  by  means  of 
the  syringe,  and  was  found  to  reduce  Liquor  Pavii  freely, 
but  there  was  not  enough  to  admit  of  an  estimation  of  the 
amount  of  grape-sugar  present.  The  secretion  of  the 
following  twenty-four  hours  contained  no  reducing  sugar,  nor 
was  there  any  in  the  water  with  which  the  fistula  was 
washed  out  at  the  end  of  that  time. 

No.  8  (November  29th), — Some  small  pieces  of  cane-sugar 
were  inserted.  At  the  end  of  sixteen  hours  reducing  sugar 
was  found  in  the  sponge,  and  also  in  the  water  with  which 
the  fistula  was  syringed  out. 

It  would,  therefore,  seem  that  cane-sugar  in  contact  with 
the  mucous  membrane  of  the  small  intestine  is  converted 
into  grape-sugar  and  absorbed. 

Microscopical  appearances  of  the  sac. — Portions  of  the 
mucous  membrane  were  taken  from  the  external  opening  of 
the  sac,  from  the  middle  of  the  sac,  and  from  the  fundus. 
Half  of  each  specimen  was  stained  in  haematoxylin  and  half 
in  lithium  carmine,  the  former  being  in  every  case  more  suc- 
cessful.    The  specimen  obtained  from  the  mouth  of  the  sac 
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showed  the  mucous  membrane  rather  thickened  with  hyper- 
trophiod  villi.  The  glandular  tubes  were  patent,  but  for  the 
most  part  denuded  of  epithelium.  There  was  a  consider^ 
able  excess  of  lymphatic  substance  everywhere,  with  large 
and  very  abundant  nuclei,  whilst  in  the  submucosa  there 
was  some  formation  of  fibrous  tissue.  The  outlines  of  the 
muscular  fibres  were  obscured,  and  the  individual  cells  had  in 
many  places  acquired  a  granular  appearance.  The  specimen 
from  the  middle  of  the  sac  showed  the  outlines  of  Lieberkuhn's 
follicles  to  be  obscured  as  well  as  those  of  the  individnai 
cells.  There  appeared  to  have  been  a  rapid  proliferation  of 
the  cells,  together  with  some  degeneration  of  a  hyaline 
nature,  causing  blocking  of  the  glandular  tubes,  distorting 
their  outlines,  and  rendering  them  somewhat  indefinite. 
The  muscle- fibres  were  abundant  and  well  stained,  the  villi 
of  normal  size,  and  the  supporting  tissue  of  the  mucous 
membrane  somewhat  hypertrophied,  but  not  to  snoh  an 
extent  as  at  the  mouth  of  the  diverticulum. 

The  third  specimen,  from  the  fundus,  was  very  little 
different  from  that  of  normal  mucous  membrane  of  that 
part  of  the  small  intestine.  The  outlines  of  the  gland-cells 
were  slightly  obscured,  but  the  regular  appearance  of  the 
cells  lining  the  tubes  was  evident.  The  villi  were  of  normal 
size,  the  supporting  tissue  of  the  mucous  membrane  not  in 
excess,  and  the  muscle-fibres  more  distinct  than  at  the 
mouth  of  the  sac. 

Experiments  on  Intra-abdominal  Pressure. 

These  were  carried  out  by  means  of  an  apparatus  similar 
to  a  cardiac  sound,  but  containing  water  instead  of  oil 
or  mercury,  and  connected  with  a  water  manometer.  The 
bulb  of  the  sound  was  passed  empty  through  the  fistula  and 
then  dilated  with  water,  and  the  mouth  of  the  fistula  was 
closed  as  far  as  possible  on  the  tube.  We  noted  the  effects 
of  the  movements  of  respiration  in  altering  the  intra-abdo- 
minal pressure. 

Exp.  1  (October  17th). — In  ordinary  expiration  a  negative 
pressure  of  1  to  2  cm.  of  water  appeared,  and  in  ordinary 
inspiration  the  pressure  was  increased  by  3  cm.  of  water. 
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In  forced  expiration  the  pressure  was  greatly  increased,  the 
manometer  rising  15  cm.  of  water. 

Exp.  2  (October  26th). — In  both  forced  inspiration  and 
expiration  the  intra-abdominal  pressure  was  much  increased, 
in  the  former  9  cm.,  and  in  the  latter  10  cm.  of  water.  In 
ordinary  inspiration  the  pressure  rose  2  cm,,  and  in  ordinary 
expiration  it  fell  3  cm.  of  water. 


i 


ON  THE  VOLUMETRIC  DETERMINATION 
OF  URIC  ACID  IN  URINE. 


By  F.  GOWLAND  HOPKINS,  B.So.,  F.I.C., 

QVLL  BUBABOH  WtVVMWt. 


In  a  paper  read  before  the  Physiological  Society  in 
March  last  I  described  a  method  by  which  uric  acid  may  be 
rapidly  and  completely  separated  from  the  urine  in  the  form 
of  ammonium  urate.  This  result  is  obtained  by  the  complete 
saturation  of  the  urine  with  ammonium  chloride,  whereby 
the  uric  acid  is  precipitated  in  the  form  of  ammonium  urate, — 
not,  as  in  Fokker's  well-known  process,*  slowly  and  incom- 
pletely, but  quantitatively,  and  within  a  period  of  two  hours 
at  most. 

By  means  of  this  separation  the  uric  acid  may  be  esti- 
mated gravimetrically  with  very  great  ease  and  accuracy, 
since  the  free  acid  may  be  at  once  liberated  from  the 
ammonium  compound  by  treatment  with  mineral  acids,  and 
so  weighed  direct.  Such  a  process  I  have  elsewhere  de- 
scribed.' But  the  uric  acid,  being  thus  separated  from  the 
other  urinary  constituents  without  the  inconvenient  presence 
of  any  heavy  metal  such  as  silver,  would  seem  to  be  in  a 
condition  for  direct  volumetric  estimation  by  any  method 
which  is  applicable  to  pure  urates. 

The  only  methods  hitherto  suggested  for  the  direct  titra- 

'  Salkowski, '  Freseuius's  Zeitscli.,'  xri,  371. 

'  I  have  described  the  gravimetric  method,  and  fully  discussed  the  prelimi* 
narj  precipitation  by  means  of  ammonium  chloride,  in  a  paper  shortly  to  b« 
presented  to  the  Royal  Society.     I  do  not,  therefore,  enter  into  any  detail  her*. 
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tion  of  uric  acid  itself,  as  distinct  from  indirect  estimations 
by  titration  of  a  combined  base,  are  (1)  the  use  of  perman- 
ganate solutions  {vide  Sutton,  '  Volumetric  Analysis/  fourth 
edition,  p.  306,  where  the  author  suggests  an  inadequate 
preliminary  separation  by  means  of  HCl),  and  (2)  estimation 
by  means  of  ammoniacal  cupric  solution  or  by  Fehling's 
solution  (Pavy,  'Med.-Chir.  Trans.,'  vol.  Ixiii). 

I  have  carefully  examined  these  two  methods,  with  the 
object  of  applying  them  directly  to  the  ammonium  urate 
precipitate  produced  by  saturation  with  ammonium  chloride. 

Of  the  two  the  permanganate  method  has  alone  yielded 
results  of  any  value  in  my  hands.  These  results  will  be  first 
described. 

A.   Titration   of  the  Ammonium   Urate  Precipitate  hy  means 
of  Potassium  Permanganate. 

Reagents  required  : 

(a)  Pure  ammonium  chloride,  finely  powdered.  Am- 
monium chloride,  commonly  sold  as  pure,  being  prepared 
from  the  ammoniacal  liquor  of  gas-works,  frequently  con- 
tains organic  matter ;  if  possible  a  salt  should  be  obtained 
which  does  not  blacken  on  heating. 

(6)  A  saturated  solution  of  ammonium  sulphate,^  for  wash- 
ing the  precipitated  urate. 

(c)  A  twentieth-normal  solution  of  permanganate  of 
potash,  prepared  by  dissolving  1'578  grammes  of  the  salt  in 
one  litre  of  distilled  water. 

[d)  Pure  strong  sulphuric  acid. 

I.  To  100  c.c.  of  the  urine  solid  ammonium  chloride  is 
added  to  saturation,  from  30  to  35  grammes  being  required. 
After  the  addition  of  the  salt  the  sample  is  allowed  to  stand 
for  two  hours.  The  high  specific  gravity  of  such  a  saturated 
solution  causes  a  tendency  in  the  resulting  precipitate  to 
float  at  the  top  ;  occasional  stirring  or  shaking  will,  however, 
secure  its  subsidence. 

'  In  all  other  processes  based  npon  the  separation  described  above,  a  saturated 
solution  of  ammonium  chloride  itself  is  best  employed  for  washing;  but  for  the 
subsequent  use  of  permanganate  it  is  necessary  to  get  rid  of  chlorides.  Washing 
with  the  sulphate  is  slow,  and  the  pump  may  be  used  with  advantage,  but  it  is 
by  no  means  necessary. 
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II.  The  precipitated  urate  is  now  Gltered  off  throagh  thin 
filter-paper.  It  will  be  found  to  filter  with  g^eat  ease, 
especially  if  the  precipitate  has  been  previoasly  caused  to 
sink  by  stirring. 

III.  The  precipitate  is  now  washed  twice  or  thrice  on  the 
filter  with  the  saturated  (NHJjSO^  solution,  and  finally 
washed  into  a  beaker  by  means  of  a  jet  of  hot  distilled  water. 
It  is  then  completely  dissolved  by  wanning  with  the  addition 
of  a  few  drops  of  Na2C03  solution. 

IV.  After  thorough  cooling  the  solution  is  made  up  to 
exactly  100  c.c,  and  then  transferred  to  a  flask  of  about 
250  c.c.  capacity  ;  20  c.c.  of  strong  sulphuric  acid  are  now 
rapidly  added,  the  mixture  well  shaken,  and  titration  with 
the  permanganate  immediately  pei'formed.  The  latter  is  run 
in  from  a  graduated  burette,  quickly  at  first,  but  more  slowly 
towards  the  end  of  the  reaction,  until  a  faint  permanent 
pink  colour  is  obtained.  The  amount  of  permanganate  used 
is  then  read  off,  each  cubic  centimetre  being  equal  to  '00375 
grm.  uric  acid. 

The  oxidation  of  uric  acid  by  means  of  permanganate  of 
potash  proceeds,  on  standing,  greatly  beyond  the  stage  thus 
obtained  ;  but,  under  the  exact  conditions  described  above, 
the  close  of  a  definite  reaction  is  registered  by  the  first  ap- 
pearance of  permanent  pink  colour,  and,  as  stated  above, 
«ach  cubic  centimetre  of  permanganate  is  then  equal  to 
exactly  '00375  grm.  of  uric  acid.  This  colour  will  after- 
wards fade,  but  this  need  not  concern  the  operator.  I  have 
confirmed  the  above  results  by  repeated  experiments  on  pure 
uric  acid. 

It  must,  however,  be  carefully  observed  that  the  experi- 
ments are  to  be  conducted  under  the  precise  conditions,  with 
regard  to  dilution  and  the  like,  described  above.  The  tem- 
perature of  titration,  for  instance,  is  important  in  ensuring  a 
determinate  reaction,  the  addition  of  20  c.c.  of  sulphuric  acid 
to  100  c.c.  of  cold  aqueous  solution  producing  just  such  a 
temperature  (about  60°  C.)  as  is  necessary  ;  hence  the  neces- 
sity of  using  exact  proportions,  and  of  proceeding  with  the 
titration  directly  the  acid  is  added. 

The  ammonium  urate  as  precipitated  by  means  of  my  pro- 
cess is  always  slightly  coloured,  but  any  organic  impurities 
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present  are  so  small  in  amount  as  scarcely  to  affect  the  result 
with  permanganate. 


B.   Titration  by  means  of  Gupric  Solutions. 

Dr.  Pavy,  in  a  communication  to  which  reference  has  been 
given  above,  suggested  a  method  for  the  estimation  of  uric 
acid  in  urine  by  means  of  his  ammoniacal  cupric  solution. 
The  total  reducing  power  of  the  original  sample  was  to  be 
first  determined,  and  then  the  residual  reducing  power  after 
removal  of  the  uric  acid  by  means  of  lead  acetate,  the  dif- 
ference showing  the  quantity  of  the  uric  acid  present. 

In  the  hands  of  subsequent  observers  this  process  has 
proved  a  difficult  if  not  an  impossible  one.  Personally  I 
have  been  unable  to  determine  a  definite  reduction  factor 
even  when  working  with  pure  urates,  though  I  have  per- 
formed a  large  number  of  experiments,  varying  the  condi- 
tions in  every  possible  way. 

In  the  first  place,  the  reduction  of  copper  by  uric  acid  is 
an  extremely  slow  process  when  compared  with  the  action 
of  sugars ;  so  slow,  indeed,  that,  when  working  with  the 
ammoniacal  cupric  solution  as  usually  prepared,  all  the 
ammonia  is  inevitably  boiled  away  before  the  completion  of 
the  process. 

To  obviate  this  a  second  burette  was  coupled  on  to  the 
boiling  flask,  and  from  it  a  fresh  supply  of  strong  ammonia 
was  from  time  to  time  added.  This  plan  prevented  the  pre- 
cipitation of  oxide  of  copper,  but  did  not  obviate  the  next 
difficulty  which  presented  itself,  namely,  that  before  a  true 
end-point  was  reached,  a  yellow  colour  developed,  independ- 
ently of  the  separation  of  oxide. 

I  found,  finally,  that  by  adding,  before  beginning  the  ex- 
periment, 25  c.c.  of  a  saturated  solution  of  AmCl  to  each 
10  c.c.  of  blue  liquid  in  the  flask,  each  of  these  difficulties 
could  be  overcome.  However  long  the  solution  was  now 
boiled  no  precipitation  occurred,  and  little  or  no  yellow  colour 
developed.  Such  a  course  as  this,  on  the  other  hand,  com- 
pletely alters  the  conditions  of  experiment,  because,  as  the 
caustic  alkali  in  the  blue  liquid  gradually  replaces  the  am- 
monia of  the  AmCl  when  the  solution  is  boiled,  it  becomes 
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gradually  neatralised^  and  all  observers  ag^e  that  the  per- 
oentage  of  caustic  alkali  present  profoundly  affects  the  reduc- 
tion factor  of  Pavy's  solution. 

What  finally  led  me  to  abandon  the  process,  however,  was 
the  great  importance  of  the  time  element  in  titration,  which 
became  evident  when  ammonium  chloride  was  added  as 
above  described.  For  instance,  if  the  uric  acid  solution 
was  added  to  the  boiling  copper  solution  at  about  the  normal 
rate  (such  as  one  would  use  in  estimating  sugars),  about 
15  mgrms.  (15  c.c.  of  a  *1  per  cent,  solution)  of  uric  acid 
appeared  to  be  necessary  to  decolourise  10  c.c.  ;'  but  if,  on 
the  other  hand,  only  8  mgrms.  were  added,  and  the  flask 
boiled  for  five  minutes  without  further  addition,  decolorisa- 
tion  occurred  equally  well. 

It  seems  to  me,  therefore,  very  difficult,  if  not  impossible, 
to  define  conditions  which  shall  determine  a  simple  molecular 
reduction  of  copper  by  uric  acid. 


c.  Titration  by  an  Alhalimetric  Method. 

Investigation  proves  that  in  the  precipitate  produced  in 
my  process  by  saturating  urine  with  AmCl,  the  uric  acid 
exists  definitely  combined  as  the  acid  ammonium  salt.  As 
far  as  my  experience  has  at  present  gone  this  always  obtains.' 

This  being  the  case,  the  possibility  of  estimating  the  uric 
acid  indirectly  by  an  ordinary  alkalimetric  process  at  once 
suggests  itself,  the  only  requirement  being  an  indicator  sen- 
sitive to  mineral  acids,  but  unaffected  by  uric  acid. 

The  only  substance  that  I  have  hitherto  been  able  to 
obtain  exhibiting  such  properties  satisfactorily  is  methyl 
orangey  an  indicator  which  has  of  late  come  largely  into 
favour  in  analytical  laboratories.'     The  body  is  yellow  in 

*  9"33  mgnrms.  woald  be  requisite  according  to  Dr.  Pavy'g  determination 

*  Although  the  normal  ammoninm  lalt  does  not  exist,  Maly  has  deacribed 
compounds  of  the  form  (a)  CjHjN^OjCNHj  +  CjH,N^0,(NH4),  and 

(6)  2C4H,N,0,rNHJ  +  C»HjN,0,(NH,),. 
In  the  presence  of  a  large  quantity  of  AmCl  one  might  expect  that  snch  would 
be  formed,  but  I  have  never  found  this  to  be  the  case. 

*  I  am  indebted  to  Mr.  Norman  Leonard,  B.Sc,  for  the  suggestion  that 
methyl  orangt  woald  probably  aenre  my  purpose  here. 
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alkaline  solations,  and  pink  when  free  mineral  acid  is  pre- 
sent, but  it  is  quite  inert  with  uric  acid. 

If,  therefore,  an  alkaline  salt  of  the  latter  be  decomposed 
by  warming  with  a  known  amount  of  standard  sulphuric 
acid,  the  excess  of  the  latter  may  be  titrated  back  by  stan- 
dard alkali  if  methyl  orange  be  used  as  the  indicator,  since 
the  neutral  point  wiU  not  be  affected  by  the  liberated  uric 
acid. 

The  above  facts  are  utilised  in  the  following  process. 

AlJcalimetric  Method. 

Solutions  J  Sfc,  required : 

(o)  Standard  sulphuric  acid,  one  twentieth  normal  in 
strength,  made  by  diluting  accurately  adjusted  normal  acid. 

(6)  One  twentieth  normal  soda,  adjusted  to  the  acid  by 
means  of  methyl  orange. 

(c)  A  '1  per  cent,  solution  of  methyl  orange. 

(d)  Ammonium  chloride,  powdered  as  before,  and  in  satu- 
rated solution  for  washing  the  precipitate. 

200  c.c.  of  urine  are  necessary  for  accuracy  in  this  pro- 
cess. The  ammonium  chloride  is  to  be  added  in  propor- 
tionate quantity  exactly  as  described  for  the  permanganate 
process  abore.  The  first  three  steps,  in  fact,  are  to  be  carried 
out  precisely  as  there  described,  using,  however,  the  chloride 
instead  of  the  sulphate  for  washing ;  but  instead  of  dis- 
solving the  ammonium  urate  in  Na^COj  solution  one  pro- 
ceeds as  follows  : 

IV.  To  the  urate  in  the  beaker  a  measured  quantity  (30 
to  40  c.c.)  of  the  standard  acid  is  added,  and  the  whole 
boiled  for  some  minutes  until  decomposition  is  complete  ; 
the  change  from  the  amorphous  urate  to  the  crystalline  uric 
acid  being  quite  obvious. 

V.  The  solution  is  now  thoroughly  cooled,  diluted  to 
about  200  c.c,  a  very  small  quantity  (about  one  drop  only) 
of  methyl  orange  added,  and,  finally,  standard  alkaU  run 
in  till  the  solution  is  neutral,  the  point  being  indicated  by 
the  change  of  colour  from  pink  to  yellow. 

The  difference  between  the  amount  of  acid  originally 
added,  and  the  amount  cf  alkali  finally  required,  measures 
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the  quantity  of  the  former  which  has  been  neatralised  by 
ammonia  previonsly  existing  as  orate  of  ammonia.  Each 
cubic  centimetre  of  the  acid  so  neutralised  is  eqoal  to  '0084 
grm.  uric  acid. 

As  I  have  said,  methyl  orange  is  g^reatly  praised  as  an 
indicator  by  many  chemists.  Personally  I  at  first  found  the 
neutral  point  rather  difficult  to  define,  and  it  was  only  after 
some  little  practice  that  I  was  able  to  attain  to  accuracy  in 
its  use.  The  colour  due  to  the  slight  amount  of  pigment 
separated  with  the  ammonium  urate  adds  somewhat  to  the 
difiiculty  of  titration,  but  this  is  obviated  by  diluting  the 
solution  to  200  c.c.  or  more  before  making  the  estimation. 
The  titration  should  be  performed  in  a  good  light. 

The  following  figures  will  indicate  the  degree  of  accuracy 
which  the  process  has  yielded  in  my  hands  : 
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I  am  satisfied  that  the  separation  of  uric  acid  from  urine 
by  saturation  with  AmCl  is  a  process  of  absolute  accuracy, 
and  that  gravimetric  estimations  based  upon  it  may  be  made 
equally  accurate.  A  fully  satisfactory  volumetric  process 
is,  doubtless,  yet  to  seek.  But  of  the  two  processes  above 
described  I  can  confidently  recommend  the  permangmnato 
method  as  suitable  for  clinical  purposes.  It  has  the  dis- 
advantage of  requiring  the  removal  of  chlorides  before  the 
titration  is  carried  out.  The  fact  that  the  colour  marking 
the  end-point  afterwards  disappears  offers  no  difficulties  in 
practice,  the  point  being  quite  definite.  Experiments  with 
pure  urates  prove  its  absolute  accuracy.  The  small  amoinii 
of  organic  matter  carried  down  with  the  mnunoniam  nrate^ 
and  which  acts  upon  the  permangaiwitn,  is,  as  I  kave  said, 

VOL.  XLvm.  20 
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so  slight  in  amount  that  it  may  be  safely  neglected  in 
clinical  work. 

In  laboratory  work  the  alkalimetric  method  last  described 
may  be  preferred  by  some,  and  it  is  especially  suitable 
where  a  large  number  of  determinations  have  to  be  made. 
The  only  requisite  is  a  certain  amount  of  preliminary  prac- 
tice in  titration.  The  alkalimetric  method  has  advantages 
when  albuminous  and  diabetic  urines  are  dealt  with,  while 
it  is  less  suitable  for  alkaline  samples. 

I  have  had  considerable  experience  with  Haycraft's 
method,  and  though  quite  unable  to  understand  the  extra- 
ordinarily wide  variations  from  the  truth  which  some 
observers,  especially  in  England,  have  ascribed  to  it,  I  have 
nevertheless  found  it  subject  to  variable  error.  The  per- 
manganate process,  though  yielding  results  which  are  slightly 
high,  is  free  from  this  element  of  variability,  and  is,  there- 
fore, more  suited  to  clinical  purposes. 


NOTE  ON  A  FORM  OF  BLOOD-PEESSURE 
MANOMETER. 


By  ERNEST  H.  STAELtNG,  M.D., 

AKD 

W.  M.  BAYLISS,  B.A.,  B.Sc. 


Since  the  classical  work  of  Marey  on  the  sabject  of  the 
pulse  and  endocardiac  pressure-curves,  our  ideas  on  the  ex- 
planation of  these  have  been  thrown  into  a  complete  state  of 
confusion  by  the  work  of  later  observers.  Although  the 
dicrotic  notch  is  still  regarded  by  most  authorities  as  being 
due  to  closure  of  the  aortic  valves,  all  possible  explanations 
have  been  given  of  the  origin  of  the  other  secondary  waves 
in  the  pulse-curve.  Those  latter  are,  according  to  some 
authors,  centripetal,  and  according  to  others  centrifugal  in 
their  course.  M.  von  Frey,  in  a  recent  work,  has  made  use 
of  modifications  of  Fick's  spring  manometer  to  elucidate  this 
question,  and  has  come  to  the  conclusion  that  many  of  the 
waves  on  the  pulse-curve  are  reflected  waves.  According  to 
this  observer,  the  endocardiac  pressure-curve  during  ven- 
tricular systole  is  absolutely  free  from  all  secondary  vibra- 
tions, and  hence  all  secondary  waves  appearing  on  the  pulse- 
curve  before  the  closure  of  the  aortic  valves  must  be 
peripheral  in  origin. 

The  whole  question  of  the  interpretation  of  pulse-curves 
depends  on  the  efficiency  of  the  instruments  employed,  and 
on  our  ability  to  distinguish  in  the  curve  the  elements  that 


308  Form  of  Blood-pressure  Manometer. 

are  instrumental  in  origin  from  those  which  are  due  to 
changes  in  pressure  taking  place  in  the  part  of  the  vascular 
system  under  observation.  The  first  point,  therefore,  in  an 
investigation  on  the  pulse-curve  is  to  secure  a  good  instru- 
ment. 

The  requirements  of  a  good  manometer  are  as  follows  : 

1.  The  mass  to  be  moved  must  be  as  small  as  possible. 

2.  The  instrument  must  be  quick,  that  is  to  say,  it  must 
follow  immediately  very  rapid  changes  of  pressure. 

3.  It  must  be  as  far  as  possible  aperiodic.  This  may 
be  secured  in  a  blood-pressure  manometer  by  making  the 
periodicity  of  the  instrument  so  rapid  that  no  instrumental 
vibration  can  be  mistaken  for  the  slower  waves  on  the 
pulse-curve. 

These  requirements  are  fairly  fulfilled  by  the  instrument 
with  the  aid  of  which  the  accompanying  curves  were  taken. 
It  consists  simply  of  a  wide  glass  tube,  drawn  out  at  the  end 
into  a  very  fine  capillary  tube,  with  approximately  parallel 
sides,  and  of  which  the  end  is  sealed.  Before  closing  the 
end  the  tube  is  filled  with  water,  with  the  exception  of  a 
small  air-space  about  1*5  cm.  long  at  the  end  of  the 
capillai'y.  The  wide  end  of  the  tube  is  put  into  connection 
by  means  of  a  short  piece  of  lead  tubing  with  the  artery 
or  with  the  endocardiac  cannula.  Each  rise  of  pressure  in 
the  artery  causes  compression  of  the  air  at  the  end  of  the 
capillary  tube,  and  a  rise  of  the  fluid  in  this  tube.  A 
magnified  image  of  the  capillary  tube  with  the  contained 
fluid  is  thrown,  by  means  of  a  limelight  projection  system, 
upon  a  slit,  immediately  behind  which  is  a  revolving  drum 
covered  with  sensitive  paper.  A  photograph  is  thus 
obtained  of  the  pulse  or  endocardiac  pressure-curve. 

Although  this  instrument  is  not  suited  for  comparative 
estimation  of  blood-pressures,  or  for  giving  an  exact  deter- 
mination of  the  actual  blood-pressure  (since  the  air  becomes 
gradually  expanded  by  the  heat  of  the  lamp  used,  the  zero 
point  does  not  remain  constant),  yet  the  small  mass  of 
fluid  moved,  the  freedom  from  instrumental  vibrations,  and 
its  rapidity  render  it  perhaps  the  most  perfect  form  of 
manometer  for  recording  the  true  form  of  the  pulse-curve  ; 
and  in  this  way  it  may  be  used  for  checking  other  mano- 
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meters,  and  it  enables  us  to  judge  of  their  efficiency  from 
the  shape  of  the  pulso-curvo  recorded  by  them.  Other 
advantages  of  this  instrument  are  that  there  is  no  friction 
between  a  recording  lover  and  a  blackened  surface,  and  the 
ordinates  are  all  straight  lines,  and  not  curved  as  in  cases 
where  the  lever  is  used.  It  is,  moreover,  so  simple  in  con- 
struction that  it  may  bo  made  by  any  one  in  a  few  minutes. 
On  comparing  the  pulse>curves  obtained  by  means  of 
this  instrument  (Plate  V)  with  those  given  by  Uuertle  it 
will  be  seen  that  they  correspond  in  every  particular.  Our 
endocardiac  pressure-curves  are  also  similar  to  those  of 
Huertle.  On  testing  Huertle's  manometer,  we  found  that 
we  could  entirely  corroborate  his  opinion  on  the  merits  of 
his  instrument.  "We  have  also  tested  von  Frey's  instrument, 
and  found  the  same  faults  in  it  that  Huertle  has  pointed 
out,  viz.  that  the  mass  of  fluid  moved  is  too  large,  and  that 
the  air  transmission  employed  so  damps  the  movement  that 
this  form  of  instrument  is  very  ill  adapted  for  informing  us 
as  to  the  true  course  of  the  variations  in  the  blood-pressure 
at  any  part  of  the  vascular  system. 

Soon  after  we  had  obtained  these  curves  with  our  capillary 
manometer,  Huertle's  admirable  paper  on  the  production  of 
the  secondary  waves  of  the  pulse-curve  appeared.  Feeling 
that  we  could  add  nothing  to  the  points  which  this  author, 
with  a  clear  insight  into  the  mechanical  principles  involved, 
had  so  ably  worked  out,  we  discontinued  our  researches  in 
this  direction  ;  and  merely  publish  these  few  curves  as  a 
confirmation  of  the  results  obtained  by  him. 

We  may  note  that  the  work  of  this  observer  almost 
entirely  confirms  the  account  of  the  pulse-curve  given  by 
Marey.  The  secondary  elevations  in  the  pulse-curve  may 
be  divided  into  systolic  and  diastolic.  The  systolic  eleva- 
tions are  those  on  the  curve  between  the  beginning  of  the 
rise  in  pressure  and  the  dicrotic  notch.  During  this  period 
the  aortic  valves  are  open,  and  blood  is  flowing  from  the 
ventricle  into  the  aorta.  They  are  all  centrifugal  in  direc- 
tion, and  starting  from  the  beginning  of  the  arterial  system 
(ventricle  and  aorta).  Simultaneous  tracings  of  endo- 
cardiac and  aortic  pressures  are  almost  identical  in  form 
during  this  part  of  the  curve. 
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The  diastolic  waves  are  those  occurring  on  the  curve 
between  the  dicrotic  notch  and  the  succeeding  pulse-wave. 
The  chief  of  these  is  the  dicrotic  elevation  which  is  depend- 
ent on  the  closure  of  the  aortic  valves.  During  the  whole 
of  this  period  the  aortic  valves  are  therefore  closed,  and 
the  intra-arterial  pressure  is  unaffected  by  intra- cardial 
events. 


DESCRIPTION   OF   PLATE  V, 

Illustrating  Dr.  Starling's  and  Mr.  Bayliss's  Note  on  a  Form 
of  Blood-pressure  Manometer. 

All  the  curves  were  taken  by  the  capillary  manometer,  which  was  connected 
with  the  carotid  artery  of  a  medium-sized  dog.  The  animal  was  anaesthetised 
with  a  large  dose  of  morphia  and  a  little  chloroform. 

Fig.  1. — After  division  of  right  vagus  (heart-beat  still  slowed  through  actioa 
of  morphia  on  vagus  centre). 

Fig.  2. — Both  vagi  divided.  The  heart  was  beating  faster  and  more  vigor- 
ously. 

Fig.  3. — Both  vagi  divided,  and  right  vagus  stimulated  with  currents  of 
moderate  intensity. 

The  time  marking  in  each  case  =  -^1^  second.     Each  marking  in  the 
figures  contains  fifty  time  markings. 
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ACTINOMYCOSIS  OF  THE  LIVER  AND 

LUNGS. 


By  PEEDEEICK  TAYLOE,  M.D. 


HiWBT  L — ,  8Bt.  42,  an  engraver,  was  admitted  nnder 
my  care  on  July  16th,  1890,  complaining  of  pain  in  the 
right  side,  wasting,  constipation,  and  night  sweats.  He 
has  always  lived  in  London,  and  has  worked  usually  from 
8  a.m.  to  6  p.m.,  sometimes  later.  He  has  had  good  food, 
and  has  not  taken  stimulants  for  the  last  eight  months. 

Good  family  history  ;  his  father  died  of  bronchitis ;  his 
mother  and  four  sisters  are  alive  and  healthy. 

He  suffered  a  good  deal  from  indigestion  before  his 
present  illness,  and  he  had  an  attack  of  colic  a  fortnight 
before  Christmas,  1889.  Has  ''winter  cough."  Has  been 
much  constipated  since  the  commencement  of  the  present 
year,  and  has  taken  opening  medicine. 

Present  illness  began  about  six  weeks  ago,  but  he  had 
been  feeling  languid  and  out  of  sorts  for  three  months  pre- 
viously. Six  weeks  ago  he  noticed  a  pain  in  the  right 
groin  which  did  not  give  him  much  trouble,  but  a  fortnight 
later  he  observed  a  swelling  in  the  above  situation.  The 
pain  was  not  noticeable  at  times,  at  others  it  was  intense 
and  shooting  in  character.  He  has  only  had  his  bowels  open 
when  taking  purgatives,  and  the  motions  have  then   been 
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loose  ;  but  there  has  been  no  special  pain  on  going  to  stool. 
He  gave  up  work  six  weeks  ago,  but  did  not  take  to  his 
bed.  His  appetite  has  been  fairly  good,  and  he  has  not  been 
sick.  He  has  never  passed  blood  with  his  urine,  and  has 
never  had  any  pain  or  difficulty  with  micturition. 

On  admission  the  patient  is  much  emaciated,  and  has  a 
flushed,  anxious  face. 

The  abdomen  is  somewhat  distended,  and  the  abdominal 
muscles  are  very  rigid.  On  deep  pressure  in  the  right 
flank,  just  above  and  anterior  to  the  right  anterior  superior 
iliac  spine,  the  patient  experiences  a  sharp  pain,  and  a  mass 
can  be  felt  which  is  rather  firmly  fixed,  and  does  not  move 
away  from  under  the  finger.  On  bimanual  examination  it 
is  recognised  that  a  tumour  occupies  the  right  flank,  ex- 
tending from  the  right  costal  margin  nearly  to  the  iliac 
crest ;  internally  it  does  not  pass  beyond  the  vertical  line 
dropped  from  the  nipple  ;  backwards  it  -reaches  the  lumbar 
region  ;  its  surface  is  moderately  smooth,  or  at  any  rate  not 
markedly  lobulated.  It  is  firm,  resistant ;  and  at  that  time 
I  could  not  detect  any  fluctuation.  It  descended  very  little 
during  inspiration,  but  it  did  not  appear  to  me  to  involve 
the  abdominal  walls.  The  hepatic  dulness  begins  at  the 
upper  border  of  the  sixth  rib,  and  reaches  internal  to  the 
nipple  somewhat  lower  than  usual,  while  external  to  the 
nipple  line  it  is  continuous  with  dulness  over  the  tumour. 

The  lungs  appeared  to  be  normal ;  the  right  base  seemed 
to  be  quite  free.  Respirations  24.  The  heart's  impulse  was 
in  the  fifth  space,  one  inch  internal  to  the  nipple.  There 
was  a  slight  apical  systolic  murmur.      Pulse  102,  hard. 

The  urine,  examined  on  the  19th,  is  of  medium  colour, 
sp.  gr.  1022  ;  gives  a  slight  cloudy  deposit,  and  contains 
neither  albumen,  sugar,  nor  blood. 

The  temperature  was  99*6°  on  the  morning  after  admis- 
sion, 90*8°  the  following  morning,  and  10r2°  in  the  evening. 
During  the  next  fortnight  or  more  the  temperature  was 
close  upon  100°  every  morning,  and  above  or  below  102° 
each  evening. 

The  opinion  at  first  expressed  was  that  the  swelling  was 
connected  with  the  kidney,  and  the  persistent  pyrexia 
suggested  that  it  was  inflammatory,  and  that  it  might  be  a 
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tubercular  kidney  ;  but  the  perfectly  normal  condition  of  the 
urine  presented  a  difficulty. 

During  the  rest  of  the  month  of  July  there  was  no  great 
change  in  the  condition  of  the  patient.  He  continued  to 
suffer  pain  in  the  tumour,  ho  was  markedly  ill,  continued  to 
lose  flesh  so  far  as  could  bo  judged  without  scales,  had  uight 
sweats  and  the  remittent  pyrexia  above  mentioned.  The 
tumour  became  somewhat  larger,  and  then  yielded  distinct 
fluctuation.  The  blood  examined  on  August  Ist  showed  no 
excess  of  white  corpuscles,  the  red  corpuscles  91  per  cent,  of 
the  normal. 

Mr.  Jacobson  was  asked  to  see  the  patient,  with  a  view  to 
exploration,  and  this  operation  was  performed  by  him  on 
August  5th  under  chloroform. 

An  incision  was  made  five  inches  in  length  below  and  in 
the  direction  of  the  last  rib.  On  cutting  through  the 
lumbar  fascia  a  quantity  of  foul  pus  made  its  escape.  A 
Key's  director  was  used  to  finish  the  necessary  division  of 
the  fascia,  and  free  haemorrhage  took  place  at  this  time. 
The  cavity  was  limited  in  extent,  and  quite  separate  from 
another  lump  which  could  be  felt  just  behind  ;  the  former 
appeared  certainly  to  be  outside  the  kidney.  The  posterior 
swelling  was  then  punctured  with  a  trocar  and  cannula, 
and  was  found  to  contain  pus,  the  egress  of  which  was 
facilitated  by  the  use  of  dressing  forceps.  The  cavity  now 
reached  appeared-  to  be  in  the  kidney  ;  it  was  irregular, 
loculated,  and  presented  some  resemblance  to  the  interior 
of  the  dilated  pelvis  of  a  kidney.  A  drainage-tube  was 
inserted  into  each  cavity ;  strips  of  blue  gauze  were  used  as 
plugs,  and  the  whole  was  covered  by  blue  strips  and  a 
gauze  bandage. 

The  pus  from  the  kidney  was  examined  both  for  crystals 
and  for  tubercle  bacilli,  but  none  were  found. 

On  the  evening  after  the  operation  the  temperature  fell 
to  97*2°,  and  was  97*8°  the  next  morning.  But  it  rose  to 
99°  again  in  the  evening,  and  for  the  next  fortnight  oscil- 
lated between  99°  and  101°,  with  occasional  evening  rises  to 
102°  and  103°. 

August  6th. — The  patient  is  fairly  comfortable,  but  did 
not  sleep  much.     When  the  wound  was  dressed,  it  was  not 
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abundant  but  very  foul.  Hot  boracic  dressings  were  em- 
ployed. 

7tli. — The  urine  was  thick  with  urates  and  mucus,  of 
sp.  gr.  1080,  free  from  albumen.  The  wound  was  again 
dressed,  and  the  drainage-tubes  were  removed  and  replaced. 

8th. — The  urine  is  of  light  sherry  colour,  with  a  mucous 
cloud.  It  contains  no  albumen,  but  under  the  microscope 
are  seen  pus-cells,  epithelium-cells,  and  (?)  spindle-cells. 
The  wound  is  less  foul. 

10th. — The  wound  is  quite  sweet;  boracic  dressings  dis- 
continued. 

11th. — Urine  sp.  gr.  1020;  slightly  alkaline,  foul  fishy 
odour  ;  a  trace  of  albumen  ;  no  sugar  nor  blood  ;  under  the 
microscope  a  few  pus-cells,  epithelial  cells,  debris,  and  bac- 
teria ;  urea  2*2  per  cent.  Edges  of  wound  look  healthy ; 
discharge  sweet,  consisting  of  bloody  serum.  Tongue  fairly 
clean,  appetite  good,  sleeps  better.  Ordered  15  gr.  of 
ammonium  benzoate  in  infusion  of  buchu,  three  times  daily. 
Farinaceous  diet. 

16th. — Urine  is  alkaline,  contains  a  trace  of  albumen,  and 
deposits  phosphates.  Ordered  benzoic  acid,  salicylic  acid, 
and  borax,  10  gr.  of  each  in  water  every  four  hours. 

17th. — The  bladder  was  washed  out  with  a  solution  of 
borax  in  glycerine  and  water  (Thompson's  fluid).  The  wound 
looks  well. 

19th. — The  urine  is  faintly  alkaline,  but  not  so  foul.  The 
patient  sleeps  fairly,  but  the  appetite  is  poor  and  the  bowels 
are  troublesome  as  usual. 

20th. — There  was  delirium  last  night.  During  the  next 
few  days  there  was  no  material  change.  On  the  29th  he  is 
again  reported  to  have  been  delirious  in  the  night,  and  not 
perhaps  quite  clear-headed  in  the  morning.  On  examining 
the  chest,  the  heart  sounds  could  be  heard  all  over  it ;  and 
there  were  some  mucous  rales  at  the  right  apex.  Pulse 
114  ;  resp.  20.  He  was  more  emaciated,  the  cheeks  flushed, 
and  eyes  bright.  He  was  delirious  again  in  the  evening, 
and  he  died  rather  suddenly  at  a  quarter  to  6  a.m.  on  Sep- 
tember 1st.  Throughout  the  case  the  temperature  con- 
tinued to  oscillate  between  98°  or  99°  in  the  morning,  and 
101°  or  102°  in  the  evening. 
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The  inspection  was  made  on  the  same  day  by  Dr.  Perry. 

The  operation  wound  was  closed  except  for  the  roand 
opening  through  which  the  drainage-tube  passed.  A  6nger 
introduced  into  this  aperture  passed  through  a  considerable 
thickness  of  inflammatory  tissue  into  a  cavity  with  flaccid 
walls  containing  a  little  pus.  When  pushed  in  as  far  as 
it  would  go  the  finger  came  in  contact  with  a  soft  substance, 
which  proved  to  be  the  disintegrated  liver.  The  bounda- 
ries of  the  cavities  were  as  follows  : — Above  was  the  right 
kidney  firmly  adherent  to  the  under  surface  of  the  liver, 
and  separated  from  the  cavity  by  a  thick  layer  of  fibroid 
tissues ;  in  front  were  the  liver  and  ascending  colon,  and 
below  the  ascending  colon  and  csecum,  all  matted  together  by 
inflammatory  tissue,  thus  forming  a  space  separated  from 
the  general  cavity  of  the  peritoneum.  The  inflammation, 
however,  had  extended  from  this  sac  to  the  general  peri- 
toneum, and  there  was  a  considerable  quantity  of  yellowish 
lymph  on  the  intestine,  which  was  somewhat  distended,  while 
its  coat  was  oedematous.  The  amount  of  lymph  in  the  pel- 
vis was  considerable.  The  edge  of  the  liver  was  about  two 
inches  below  the  margin  of  the  costal  arch.  On  inspection 
of  its  convex  surface  a  number  of  small  white  nodules  were 
seen  beneath  the  capsule,  looking  like  miliary  tubercles,  and 
a  large  yellowish-white  patch,  formed  by  aggregation  of 
these  nodules,  was  observed  in  the  substance  of  the  liver 
above  the  fundus  of  the  gall-bladder.  The  right  lobe  was 
adherent  laterally  to  the  abdominal  wall,  and  in  removing 
it  the  abscess  cavity  above  described  was  opened.  A  hori- 
zontal section  through  the  right  lobe  showed  it  to  be  in  a 
condition  of  purulent  infiltration,  the  proper  liver  substance 
having  disappeared  and  the  fibrous  framework  alone  being 
left,  so  that  the  appearance  was  that  of  a  reticulum,  the 
meshes  of  which  were  full  of  pus.  The  colour  of  the  pus 
was  yellowish  white,  and  in  it  could  be  distinguished  very 
minute  specks,  whiter  than  the  fluid  in  which  they  were  im- 
mersed. Microscopically  these  specks  were  found  to  consist 
of  the  ray  fungus.  The  growth  in  the  liver  had  a  lobulated 
margin  ;  at  this  part  it  was  more  solid  and  caseous-looking 
than  in  the  more  central  portions.  The  colour  was  yellowish 
white. 


316  Actinomycosis  of  the  Liver  and  Lungs. 

.  In  addition  to  the  main  disease  of  the  liver  mentioned 
above  there  were  here  and  there  little  white  grains  in  it, 
looking  very  like  miliary  tubercles.  The  microscope  showed 
that  these  consisted  of  aggregations  of  small  round-cells, 
in  which  could  be  seen  the  clubs  and  central  granular  parts 
of  the  fungus. 

In  the  duodenum  were  two  openings,  one,  one  and  a  half 
inches  from  the  pylorus,  and  the  other  half  an  inch  further 
on,  from  which  a  probe  passed  into  the  disintegi'ated  liver 
substance,  the  duodenum  being  adherent  to  the  liver. 

The  coils  of  intestine  were  adherent  to  each  other  by 
recent  lymph,  and  in  the  pelvis  there  were  several  ounces  of 
pus,  in  which,  however,  the  white  grains  already  described 
were  not  seen.  The  intestines  were  normal  except  for 
oedema  of  their  walls  ;  they  were  moderately  distended.  In 
the  ascending  colon,  as  mentioned,  there  were  two  sinuses 
communicating  with  the  cavity  of  the  abscess. 

Pleurse. — There  were  a  few  filamentous  adhesions  at  the 
right  apex ;  the  rest  of  the  pleura  on  both  sides  was  normal. 

Lungs. — Both  lungs  contained  scattei'ed  throughout  them 
numerous  small  nodules  rather  larger  than  ordinary  miliary 
tubercles.  The  lung  tissue  was  crepitant ;  there  was  a  con- 
siderable quantity  of  pus  in  the  smaller  tubes.  On  exami- 
nation of  these  nodules  they  were  found  to  consist  of  a 
small  white  centre,  about  the  size  of  a  pin^s  head,  surrounded 
by  a  dark  and  deeply  congested  zone.  The  white  material 
could  be  squeezed  out,  being  of  a  curdy  consistence,  and 
therefore  softer  than  a  miliary  tubercle.  Microscopically 
the  appearances  of  each  nodule  were  those  of  a  focus 
formed  by  a  dense  collection  of  small  round-cells,  among 
which  were  seen  the  rosettes  of  the  fungus.  Surrounding 
this  focus  was  a  zone  of  extravasated  red  corpuscles. 

Larynx,  trachea,  bronchi  and  bronchial  glands,  and 
mediastinum  all  normal.  Diaphragm  slightly  adherent 
to  right  lobe  of  liver.  Pericardium  showed  slight  oedema 
of  its  visceral  layer.  Heart,  firmly  contracted  and  normal. 
Vessels. — Pulmonary  artery  normal,  no  thrombus.  The 
aorta  and  coronary  arteries  were  slightly  atheromatous. 

Kidneys  both  normal,  except  that  they  were  a  good  deal 
congested. 
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Mouthf  pharynx,  ceaophaijuM  and  etotnach,  gall'hUuUler, 
pancreas,  spleen,  and  nupra-renal  capsules  normal. 

The  jaws  were  carefully  examined ;  there  was  no  sign  of 
abscess^  caries,  or  necrosis  about  the  maxillsB  ;  two  of  the 
lower  molars  were  carious. 

The  condition  of  liver  is  shown  in  the  accompanying 
figures,  which  have  been  reproduced  from  photographs  of 
the  two  sides  of  the  specimen  now  in  the  Guy's  Hospital 
Museum.  Fig.  1  is  a  section  through  the  right  lobe  of  the 
liver,  measuring  actually  7^  inches  by  2^  inches.  The  mass 
of  diseased  tissue  in  the  lower  or  anterior  part  of  the  organ 
measures  5  inches  by  If  inches ;  the  line  dividing  it  repre- 
sents the  horizontal  incision  above  mentioned.  In  the  poste- 
rior or  upper  border  of  the  liver  are  foci  of  disease,  of  which 


Fio.  1. 


Fio.  2. 


the  largest  three  measure  respectively  three  quarters,  three 
eighths,  and  one  quarter  of  an  inch  in  diameter.     The  inter- 
vening substance  of  the  liver  appears  to  be  perfectly  healthy. 
Fig.  2  represents  a  parallel  section  through  the  lobulus 
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Spigelii,  3^  inches  to  the  left  of  the  section  (fig.  1).  The 
large  focus  of  disease  in  the  lobulus  Spigelii  measures  1^  by 
If  inches,  and  the  smaller  one  is  half  an  inch  in  diameter. 

No  apology  is  needed  for  the  publication  of  this  case  of 
actinomycosis,  as  the  cases  which  have  been  observed  and 
recorded  in  this  country  are  not  as  yet  very  numerous.  At 
the  same  time  the  number  of  articles  and  treatises  that 
have  been  written  on  the  subject  will  render  it  unnecessary 
for  me  to  deal  with  it  at  any  great  length.^  The  essential 
fea,ture  of  the  disease  is  the  introduction  of  the  Actinomyces 
or  ray  fungus  into  the  body,  and  the  production  of  one  or 
more  inflammatory  lesions  as  a  direct  result  of  the  growth, 
reproduction,  or  spread  of  the  fungus. 

The  ray  fungus,  which  probably  belongs  to  a  more  highly 
developed  group  of  bacteria,  forms  a  clump  of  densely  matted 
mycelial  threads,  of  which  those  on  the  periphery  of  the  mass 
undergo  a  peculiar  form  of  degeneration.  This  results  in 
the  production  of  thickened  extremities,  the  well-known 
clubs,  which,  lying  packed  side  by  side,  radiate  from  the 
centre  of  the  mass  in  a  characteristic  manner.  This  con- 
dition can  be  recognised  both  when  the  fungus  is  examined 
in  the  tissues  in  situ,  and  in  the  yellow  or  green  granules 
which  escape  in  the  pus  or  the  secretions. 

Since  it  was  known  first  as  occurring  in  cattle,  it  was 
when  found  in  man  thought  to  have  been  conveyed  from  the 
animal  to  the  human  system.  This  idea  has,  however,  been 
given  up,  and  there  can  be  no  doubt  that  both  cattle  and 
human  beings  acquire  it  from  some  common  source.  In 
cattle  the  lesions  due  to  the  fungus  frequently  occur  in  the 
tongue  or  in  the  neighbourhood  of  the  jaw,  from  which  it 
would  seem  highly  probable  that  it  is  taken  in  with  the  food 
in  some  way  or  other,  and  the  explanation  which  agrees  with 
numerous  cases,  both  in  man  and  animals,  is  that  the  fungus 
is  present  in  some  form  of  corn  taken  as  food  by  the  latter, 
or  occasionally  chewed  by  the  former.  Bostrom,  in  a  valuable 
paper,^  describes  how  he  bas  made  successive  sections  of 

^  A  very  full  bibliography  is  given  by   Dr.   Hodenpyl  in  the  'New  York 
Medical  Kecord'  for  December  13th,  1890,  p.  656. 
»  Ziegler's  'Beitrage,'  1891,  Bd.  ix,  p.  1. 
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some  of  the  inflammatory  lesions,  and  has  aotaally  foand  ia 
the  centre  particleH  of  the  seed  or  seed-coata  of  barley  lying 
amidst  a  fertile  growth  of  the  Actinomyces. 

Thus  it  seems  that  the  fungus  must  often  be  introduced 
upon  solid  particles  of  food  taken  into  the  mouth ;  and  that 
being  the  case,  it  must  be  regarded  as  a  chance  whether  the 
fungus  first  gets  a  hold  in  the  mouth,  in  the  oesophagus,  or 
in  a  lower  part  of  the  alimentary  canal.  Its  frequent  inva- 
sion of  the  lower  jaw  is  probably  best  explained  by  its  being 
retained  by  the  teeth,  especially  decayed  teeth,  in  the  pro- 
cess of  mastication ;  but  the  particles  of  corn  carrying  the 
fungus  may  penetrate  the  mucous  membrane  of  the  oesopha- 
gus, whence  they  may  pass  into  the  mediastinal  tissue  or  to- 
wards the  spinal  column  (see  Bostrom's  paper)  ;  or  they  may 
first  be  arrested  in  the  intestinal  wall. 

In  many  cases  the  lungs  have  been  attacked,  and  some- 
times this  invasion  seems  to  have  started  in  the  bronchi,  as 
if  particles  of  fungus  were  really  inhaled,  and  being  arrested 
in  the  bronchial  tubes  set  up  inflammatory  changes,  which 
may  be  of  the  most  extensive  kind.  In  all  cases  the  ten- 
dency is  for  the  surrounding  tissue  to  be  infiltrated  with  leu- 
cocytes, and  ultimately  suppuration  occurs.  But  this  does 
not  necessarily  kill  the  Actinomyces,  for  the  fungus  multi- 
plies, and  each  fresh  colony  sets  up  similar  inflammatory 
lesions,  so  that  eventually — in  the  neighbourhood  of  the  jaw, 
for  instance,  or  in  the  liver — wide-spread  suppuration  occurs, 
producing  a  number  of  abscesses  honeycombing  the  tissue  in 
a  unique  manner,  and  spreading  far  and  wide  into  adjacent 
tissues  and  structures.  In  the  lung,  bronchitis,  broncho-pnen- 
monia,  extensive  consolidation,  pleurisy,  and  empyema  may 
occur,  and  the  suppuration  may  extend  outwards,  so  as  to 
produce  abscesses  under  the  skin. 

Turning  now  to  the  present  case,  I  am  afraid  there  is  no 
evidence  as  to  how  the  disease  was  contracted.  He  was  an 
engineer  by  occupation,  and  lived  in  the  south  of  London. 
The  cause  of  his  disease  was  not  suspected  during  his  life, 
and  my  attempts  to  ascertain  from  his  friends  whether  he 
had  eaten,  or  was  likely  to  have  eaten,  grains  of  raw  barley 
just  prior  to  his  illness  were  not  attended  with  success. 

Bostrom  points  out,  in  confirmation  of  the  view  that  mas- 
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tication  or  ingestion  of  grains  of  barley  is  a  frequent  means 
of  infection,  that  in  a  large  proportion  of  the  cases  the  ill- 
ness has  commenced  in  the  autumn  or  late  summer,  when 
corn  is  likely  to  be  accessible.  According  to  the  history  my 
patient  began  to  be  ill  in  the  early  part  of  June,  when  he  is 
not  more  likely  to  have  obtained  corn  than  at  other  periods 
of  the  year. 

The  case  presented  itself  to  us  as  a  local  inflammation  in 
the  right  flank,  suggesting  a  perinephritic  abscess  or  tuber- 
cular kidney,  but  it  moved  scarcely  at  all  in  deep  inspira- 
tion. The  skin  was  not  at  first  implicated,  and  the  urine 
was  quite  normal,  containing  neither  albumen  nor  blood ; 
but  he  had  severe  pyrexia,  with  rigors  and  profuse  sweating. 
The  diagnosis  was,  therefore,  uncertain.  Shortly  afterwards 
fluctuation  was  recognised,  and  a  surgical  operation  was 
decided  upon.  I  may  here  say  that  I  do  not  remember  to 
have  been  impressed  by  any  sense  of  wooden  hardness  or 
"  board-like  "  resistance  before  the  fluctuation,  such  as  has 
been  described  by  some  authors  as  characteristic  of  the 
inflammations  produced  by  actinomycosis. 

It  is  well  recognised  that  the  only  certain  evidence  of 
actinomycosis  is  the  appearance  of  the  pale  yellow  or 
greenish-yellow  specks  or  granules  in  the  secretion  of  pus 
from  the  affected  part.  These  may  be  seen  in  the  sputum 
of  the  pulmonary  cases,  and  in  the  pus  from  lesions  dis- 
charging on  to  the  surface  spontaneously  or  after  incision  ; 
and  they  were  found  in  the  urine  in  the  interesting  case 
read  by  Dr.  W.  B.  Ransom  before  the  Royal  Medical  and 
Chirurgical  Society  in  November,  1891.^  But  the  granules 
may  be  overlooked,  and  in  the  present  case  nothing  unusual 
was  noticed  in  the  pus  on  the  day  of  the  operation,  or  when 
the  wound  was  subsequently  dressed,  and  certainly  no  one 
recognised  the  granules  of  the  ray  fungus.  Dr.  W.  H. 
Ransom,  who  also  read  an  interesting  case  before  the  same 
Society,^  recommends  that  in  a  suspected  case  the  pus 
should  be  poured  gently  down  the  side  of  a  glass,  when 
granules   can   be   readily   recognised,   and  an   examination 

»  '  Brit.  Med.  Journal/  November  14th,  1891,  vol.  ii,  p.  1046 ;  *  Lancet '  of 
same  date. 

2  '  Brit.  Med.  Journal,'  loc.  cit.,  p.  1045. 
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nnder  tho  microscnpo  will  at  onoe  determine  the  nature 
of  tho  complaitit.  At  tho  post-mortem  examination  of  my 
own  caHo  thu  f^nimilos  were  seen  a«  very  minute  specks, 
whiter  than  tho  ycllowish-whito  pus  in  which  thoy  floated. 
But  their  colour  .suomH  to  vary  a  good  deal  in  different 
cases.  BustrtJm  ubsurvos  that  thoy  have  been  most  often 
described  as  yellow,  yellowish,  sulphur-yellow,  yellow-green, 
or  yellow-brown  ;  also  as  slightly  yellow,  pale  yellow, 
bright  yellow,  grey  yellow,  dull  yellow,  light  yellow,  in- 
tensely yellow,  dark  yellow,  citron-yellow,  saffron-yellow, 
chrome-yellow ;  more  rarely  us  white,  whitish,  or  grey, 
dirty  grey-white,  grey-white,  tmnslucent  grey,  sago-like; 
and  most  rarely  as  green,  greenish,  grass-gpreen,  and  dark 
green.  Such  differences  probably  depend  on  tho  ago  of  the 
colony,  and  tho  relative  proportions  of  mycelium  threads  to 
terminal  clubs. 

The  most  common  size  of  the  free  granules  is  between  a 
quarter  and  two  fifths  of  a  millimetre,  and  the  largest  may 
reach  to  one  or  two  millimetres,  that  is,  aV  ®^  iV  P**"^  ®^ 
an  inch. 

If  it  is  not  clear  how  the  fungus  reached  the  interior  of 
my  patient,  I  think  we  can  at  least  understand  its  pro- 
gress when  it  once  obtained  a  hold.  It  must  have  in- 
vaded the  mucous  membrane  of  the  duodenum  and  the 
colon,  and  thence  have  reached  the  liver,  probably  by  con- 
tiguity and  spread  .of  inflammatory  lesions.  In  this  organ 
appear  the  most  extensive  lesions,  the  largest  of  which, 
that  in  the  anterior  half  of  the  right  lobe  (Fig.  1),  was  not 
confined  to  the  limits  of  the  organ,  but  spread  to  the 
adjacent  tissues.  From  this,  probably  the  first  lesion,  I 
suppose  the  other  lesions  in  the  liver  (Figs.  1  and  2)  as 
well  as  those  in  the  lung  must  have  occurred  by  particles 
of  the  fungus  passing  into  the  blood-current.  Undoubtedly 
in  a  large  proportion  of  cases  the  lesion  is  simply  one  of  local 
irritation  ;  and  there  appears  to  be  no  special  condition  of 
septic  poisoning  analogous  to  that  in  the  specific  fevers, 
diphtheria,  or  tetanus,  apart  from  that  which  is  referable 
to  the  suppuration  induced  by  the  presence  of  the  fungus. 

The  disease  in  a  number  of  cases  extends  in  a  remark- 
able manner  from  tissue  to  tissue,  so  that  commencing  in 

VOL.  XLVIII.  21 
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the  intestines  it  may  reach  the  liver  and  thence  the  abdo- 
minal parietes  ;  or,  perforating  the  oesophagus,  it  may  lead  to 
erosion  of  the  spine,  and  beginning  in  the  lung  it  will  invade 
the  pleura,  and  subsequently  form  an  abscess  under  the  skin. 
Bostrom  denies  that  there  is  any  metastasis  to  the  lymphatic 
glands. 

But  in  some  cases  at  least  the  disease  becomes  spread 
more  widely  than  can  be  accounted  for  by  extension 
through  contiguous  adjacent  structures.  Secondary  de- 
posits have  been  observed  in  most  of  the  organs,  including 
the  brain,  and  in  the  muscles  and  skin  ;  and  in  the  present 
case,  if  the  large  mass  in  the  liver  represented  in  Fig.  1  is 
the  primary  lesion,  the  white  nodules  and  masses  in  the 
posterior  and  upper  parts  remote  from  the  large  mass,  and 
the  nodules  in  the  lungs  resembling  tubercles  can  best,  and 
perhaps  only  be  explained  by  supposing  they  arise  from 
particles  of  the  fungus  disseminated  by  "  water  carriage  " 
through  the  viscera  concerned.  It  may  be  said  that  the 
nodules  in  the  lungs  were  due  to  primary  infection  by 
particles  inhaled  through  the  mouth,  but  when  it  is  re- 
membered that  the  trouble  in  the  right  flank  commenced  at 
the  beginning  of  June,  that  his  illness  lasted  in  all  three 
months,  that  he  was  in  the  hospital  under  observation  for 
more  than  six  weeks,  that  the  lesions  in  the  lungs  were  quite 
small  and  obviously  recent,  such  a  view  has  little  in  its 
favour.  The  only  possibility  of  this  kind  would  be  that  the 
fungus  was  present  about  the  mouth  or  teeth  for  a  long 
time,  and  in  the  last  days  or  weeks  of  his  illness  some  got 
inhaled  into  the  lungs.  It  is  true  that  there  were  two 
decayed  molar  teeth,  but  the  jaws  were  entirely  free  from 
abscess,  necrosis,  or  caries  otherwise ;  and  if  these  teeth 
were  the  source  of  the  mischief  in  the  lungs,  they  must 
have  harboured  the  fungus  in  a  quiescent  condition  for  some 
time  before  it  was  inhaled. 

The  treatment  consists  in  the  removal  of  the  affected 
tissues  by  surgical  means  where  that  is  possible,  as  is 
sometimes  the  case  where  the  disease  involves  only  the 
neighbourhood  of  the  lower  jaw.^      Where  the  viscera  or 

'  See  the  first  six  cases  by  Bostrom,  loc.  cit.,  and  Mr.  Anderson's  case,  '  Brit. 
Med.  Journ.,'  1891,  vol.  ii,  p.  1046. 
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deepor  parts  are  involved,  or  very  namerons  centres  of  dis- 
ease have  formed,  it  is  not  clear  that  anything  can  be  done 
to  prevent  a  fatal  issue,  though  Dr.  W.  B.  Ransom's  CMe 
appears  to  show  that  under  certain  circnmstances  the  sym- 
ptoms may  disappear,  and  recovery  take  place. 


LIST    OF    SPECIMENS    ADDED    TO    THE 
PATHOLOGICAL    MUSEUM 

DURING  THE  YEAR  1891. 


By  LAURISTON  E.  SHAW. 


1083(43)  Comminuted  Fracture  of  the  Skull  causing  Epilepiy. 

Portions  of  a  skull  removed  during  life.  The  two  larger 
pieces  were  removed  by  the  trephine,  after  which  the  smaller 
fragments  were  found  beneath  the  dura  mater,  embedded  in 
the  substance  of  the  brain.  One  of  the  trephine  circles 
shows  a  small  oval  perforation  with  irregular  edge*. 

Ernest  VV.,  mt.  20,  woa  admitted  nnder  Mr.  D«viM-Cd1«y,  in  1880. 
with  a  sinus  on  the  right  side  of  the  scalp,  at  the  bottom  of  which  bare 
bone  was  felt.  The  sinus,  from  which  portions  of  necroaed  bona  had  been 
twice  removed,  followed  an  injury  received  two  yean  before  admiaion  la 
being  thrown  from  a  horse.  The  patient  had  two  fits  after  a  bead  ii\}niy 
at  the  nge  of  ten  years,  siuce  which  time  there  had  been  no  reenrrenoe  of 
fits  until  within  the  eight  months  preceding  his  admission  to  the  hocpitaL 
During  this  period  he  had  had  ten  fits,  which  began  in,  and  chiefly 
nffccted,  the  left  side  of  his  body.  He  was  discharged  well  three  weeka 
after  the  operation.     See  Smryieal  Report*,  voL  cxlvii,  Caaa  97. 

1107(23)  Secondary  Epithelioma  of  the  Hnmemi. 

The  upper  two  thirds  of  a  left  humerus  divided  longituo 
dinally,  showing  a  portion  of  its  shaft  four  inches  from  it« 
upper  extremity,  replaced  by  an  exceedingly  soft  white  growth. 
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The  upper  and  lower  parts  of  tlie  bone  thus  spontaneously 
fractured  are  separated  by  an  interval  of  two  inches.  The 
growth  displaces  and  in  parts  invades  the  adjacent  muscles^ 
extends  into  the  medullary  canal  of  the  bone,  and  for  a  short 
distance  separates  the  periosteum  from  the  shaft.  Histolo- 
gically the  growth  is  a  squamous-celled  epithelioma. 

George  P.,  set.  40,  was  admitted  under  Mr.  Lane  in  1890  for  a 
spontaneous  fracture  of  the  left  humerus,  which  had  taken  place  a  few 
weeks  previously  while  the  patient  was  under  treatment  for  symptoms  of 
intra-thoracic  growth.  The  arm  was  amputated  at  the  shoulder-joint, 
and  the  patient  made  a  good  recovery  from  the  operation.  See  Surgical 
Shorts,  vol.  cl,  Case  44. 

1158(56)  Stump  after  Stephen  Smith's  Amputation. 

An  antero-posterior  section  through  a  stump  resulting 
from  the  operation  known  as  Stephen  Smith's  lateral  flap 
amputation  at  the  knee.  There  is  seen  to  be  an  inch  and  a 
half  of  soft  tissues  covering  the  end  of  the  femur,  and  the 
patella  is  drawn  up  upon  the  anterior  surface  of  the  bone. 
The  section  through  the  stump  has  divided  two  small  deposits 
of  melanotic  sarcoma  in  the  skin. 

Sarah  W.,  set.  55,  was  admitted  under  Mr.  Lucas  in  1890  for  a 
recurrence  of  melanotic  sarcoma,  for  which  a  circular  amputation  through 
the  middle  of  the  thigh  was  performed.  Three  and  a  half  years  previously 
Mr.  Bryant  had  removed  the  leg  by  Stephen  Smith's  amputation.  The 
patient  made  a  good  recovery  after  each  operation.  See  Surgical  MeportSy 
vol.  cxlviii.  Case  85. 

1361(51)    Subcutaneous    and    Intra-muscular    Abscesses    from 
Glanders. 

A  portion  of  skin  and  subjacent  tissues  from  a  thigh, 
showing  two  white  nodules  about  an  inch  in  diameter,  one  of 
which  is  situated  immediately  beneath  the  skin,  while  the 
other  lies  more  deeply  in  the  muscle.  In  the  recent  state 
these  nodules  were  found  to  consist  of  gelatinous  pus,  which 
contained  the  specific  micro-organisms  of  glanders. 

Henry  A.,  set.  53,  an  engineer,  was  admitted  under  Dr.  Pavy  for 
pains  in  the  limbs,  fever,  and  numerous  superficial  abscesses.  He  died 
six  days  after  the  onset  of  acute  symptoms,  and  at  the  autopsy  abscesses 
were  found  in  his  lungs.  See  Insp.,  1889,  No.  408 ;  and  Oug's  Hosp. 
Beps.,  1890,  vol.  xlvii,  p.  138. 
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1366(00)  Sarcoma  of  the  Tendo  Aohillii. 

A  vurticul  Muetiou  throu^^h  the  lower  third  of  a  left  leg 
and  foot,  showing  a  firiii  oval  tutnuur  occupying  the  podition 
of  the  tondo  Achillig.  The  growth  extends  from  the  ot  caldii 
upwardH  fur  about  four  inches.  ItM  cut  surface  is  in  parts 
smooth  and  fibrous,  in  others  rough  and  gritty  from  calcareoas 
deposit.  On  the  reverse  of  the  specimen  tho  skin  covering  it 
is  seen  to  be  ulcerated.  Histologically  tho  growth  is  a 
sarcoma  with  large  oval  and  round  cells  containing  masses  of 
cartilage  scattered  through  it. 

Henrietta  U.,  nt.  17,  was  admitted  onder  Mr.  Locm  in  1800,  for  • 

painful  BwclUng  behind  the  left  heel,  which  had  been  noticed  for  tiz 
moutlis  nud  hud  been  riipidly  enlarging  for  two  month*.  Three  jears 
before  iKhnisaion  there  hiul  been  itonie  swelling  of  the  ankle,  attributed  to 
an  injury.  Tho  leg  was  amputated,  and  tho  patient  was  discharged  well. 
See  Surgical  ReporU,  vol.  oxlviii,  case  89. 

1504(3G)  Arterio-venous  Aneurysm  of  the  Splenic  Yesseli. 

A  spleen,  with  a  portion  of  the  stomach  and  the  splenic 
artery  and  vein.  Both  the  splenic  vessels  are  much  dilated, 
the  artery  being  also  very  tortuous.  At  the  hilus  of  the 
spleen  there  is  a  saccular  dilatation  of  the  vein  as  large  as  a 
hen's  egg,  containing  adherent  thrombus,  and  communicating 
by  a  rounded  perforation  with  a  similar,  but  much  smaller, 
dilatation  of  the  artery.  On  the  reverse  of  the  specimen  the 
coronary  veins  of  the  stomach  and  the  branches  of  the  splenic 
vein  in  the  substance  of  the  spleen  are  seen  to  be  filled  with 
ante-mortem  blood-clot.  The  spleen  is  enlarged  and  has 
recent  lymph  upon  its  capsule. 

Matilda  J.,  sot.  49,  was  admitted  under  Dr.  Qoodhart  for  ascites  with 
tenderness  in  the  region  of  the  spleen,  over  whirh  area  a  loud,  "  humming," 
systolic  uiuniiur  was  heard.  She  had  su(fere<l  from  vomiting,  with  occa- 
sional hsomatemesis  for  three  years.  Blood-stained  fluid  was  removed 
from  tho  peritoneum  by  paracentesis.  She  bad  moscnlar  twitching*  and 
became  comatose,  and  died  one  month  after  admission.  At  the  autopej 
several  decolorised  infarcts  were  found  in  the  spleen,  and  the  splenic  and 
superior  mesenteric  veins  contained  adherent  Uironibus.  The  colon 
was  congested,  the  heart  whs  normal,  tho  kidneys  were  granular.  Sm 
Inep.,  1888,  No.  226 ;  and  Trame.  Path.  Soe.,  voU  xU  p.  67. 
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1504 (46a)  Ruptured  Aneurysm  of  the  Superior  Mesenteric 
Artery. 
A  portion  of  an  abdominal  aorta  showing  a  saccular 
aneurysm  attached  to  the  posterior  surface  of  its  superior 
mesenteric  branch.  The  aneurysm  arises  one  inch  from  the 
aorta  and  extends  along  the  artery  for  two  inches.  It  is  oval 
in  shape,  with  the  largest  diameter,  which  measures  four 
inches,  placed  transversely.  On  the  reverse  of  the  specimen, 
the  sac  presents  a  ragged  perforation  through  which  its 
interior  may  be  seen  to  be  partly  filled  with  laminated  blood- 
clot. 

E.  B.,  a  man  set.  54,  was  admitted  to  the  St.  George's  Infirmary  for 
sudden  abdominal  pain  and  collapse.  A  pulsating  tumour  was  felt  in  the 
abdomen.  He  died  thirty-six  hours  from  the  onset  of  his  illness.  At  the 
autopsy  a  large  amount  of  blood  was  found  effused  into  the  retro-peritoneal 
tissues,  and  the  peritoneal  cavity  contained  two  pints  of  blood-stained 
fluid.     See  Note  Book,  3,  p.  12. 

Presented  by  Mr.  C.  PoiilAED. 

1519(70)  Symmetrical  Aneurysms  of  the  Vertebral  Arteries. 

A  cerebellum,  with  the  pons  varolii  and  medulla 
oblongata,  showing  two  small  aneurysms  situated  symmetri- 
cally, one  upon  each  vertebral  artery,  about  half  an  inch 
frpm  the  commencement  of  the  basilar  artery.  The  aneurysm 
upon  the  left  side,  which  is  the  smaller,  shows  a  rent  in  its 
wall ;  that  upon  the  right  side  is  three  eighths  of  an  inch  in 
diameter  and  is  filled  with  ante-mortem  thrombus. 

George  G.,  set.  25,  was  admitted  under  Dr.  Hale  White  for  headache, 
vomiting,  and  optic  neuritis.  The  left  side  of  the  face  and  the  right  side 
of  the  tongue  were  paralysed.  Soon  after  admission  the  left  side  of  the 
tongue  also  became  paralysed,  and  he  died  suddenly  about  five  weeks 
from  the  commencement  of  his  illness.  At  the  autopsy  the  mitral  valve 
was  contracted,  and  upon  its  anterior  cusp  there  were  recent  vegetations, 
in  which  micrococci  were  found.  There  were  infarcts  in  the  spleen  and 
kidneys  and  a  considerable  effusion  of  blood  at  the  base  of  the  brain  in 
the  subarachnoid  space.  See  Insp.,  1889,  No.  365  ;  and  Trans.  Path. 
Soc,  1890,  p.  60. 

1562(66)  Tuberculous  Spinal  Pachymeningitis. 

The  lower  end  of  a  spinal  cord,  with  a  portion  of  the 
Cauda  equina,  divided  by  a  longitudinal  incision  to  show  a 
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thick  deposit  of  caseous  material  attached  to  tliu  itiDur  aur^ 
face  of  the  dura  mater,  and  forming  a  complete  sheath  around 
the  cord.  Histologically  this  deposit  consists  of  small  round 
cells,  with  numerous  foci  of  caseation  and  a  few  giaut  cells. 
On  the  ruverso  of  the  8])ecimen  a  small  sequestrum  from  a 
lumbar  vertebra  may  bu  seen  adherent  to  the  anterior  surface 
of  the  dura  mater. 

From  a  boy.  rot.  4^,  who  died  from  tubercnious  e«rebnil  nienlngitfai. 
H«3  had  suffered  for  a  long  tinio  from  carivi  of  the  apiM  with  an  IUm 
abtcea*.     Before   his  death    there  was   marked  woakncM  of  the  lowsr 
extremities.     See  TVatu.  Path.  Soe.,  vol.  xli,  p.  23. 
Presented  by  Mr.  L.  A.  DnKir,  1800. 

1667  Cerebral  Heemorrhage  in  Purpura. 

A  coronal  section  through  a  brain  at  the  level  of  the 
optic  commissure,  seen  from  Ixibind.  In  the  left  lenticular 
nucleus  there  is  a  rounded  extravasation  of  blood  half  an 
inch  iu  diameter.  In  the  recent  state  the  surroundiug  brain 
substance  was  soft  and  of  a  yellowish  colour. 

Martha  H.,  mt.  28,  was  admitted  under  l>r.  Qoodhart  for  porpora 
heuiorrhugica  of  three  weeks'  duration.  There  was  hvmorrbage  from 
the  gums  and  nose  and  into  the  retinro.  She  gradually  sank  into  a 
comatose  condition,  and  died  two  months  after  her  admission.  At  tba 
autopsy  numerous  petechia)  were  found  througboat  the  body,  and  tbera 
were  small  extravasations  of  blood  upon  the  surface  of  the  brain.  84t 
Intp.,  1889,  No.  384, 

1667(5)  Cerebral    Heemorrhage    extending    into    the    Lateral 

Ventricles. 

A  horizontal  section  through  a  brain,  laying  open  the 
lateral  ventricles,  which  are  seen  to  be  distended  with  blood- 
clot.  In  the  right  hemisphere  the  brain  substance  outside  the 
ventricle  is  occupied  by  a  large  extravasation  of  blood,  of 
which  the  haemorrhage  into  the  ventricles  is  an  extension. 

Marin  P.,  mt.  67,  was  admitted  under  Dr.  Pavy  in  a  comatoM  condi- 
tion, with  unequal  pupils  and  albuminuria,  and  died  two  and  a  half  boon 
from  the  onset  of  her  illness.  While  in  fair  health  she  suddenly  baoims 
giddy  and  aphasic,  and  lost  the  power  of  her  left  leg.  An  hour  later  ah* 
was  quite  unconscious.  At  the  autopny  the  heart  was  found  to  be  hyper* 
trophied;  the  kidneys  were  scarred  and  granular.  8*0  Iff.,  1888, 
No.  366. 
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1575(12)  Haemorrhagic  Cyst  of  the  Brain. 

A  horizontal  section  through  the  left  cerebral  hemisphere 
showing  an  irregular  excavation  about  an  inch  in  its  longest 
diameter,  situated  behind  the  lenticular  nucleus  and  destroy- 
ing the  posterior  part  of  the  internal  capsule.  Its  lining 
membrane  is  smooth,  and  in  the  recent  state  the  cyst  con- 
tained a  light-brown  fluid. 

Benjamin  B.,  fiet.  62,  was  admitted  under  Mr,  Durham  for  an  aneu- 
rysm of  the  axillary  artery,  from  which  he  died.  Three  years  before  hia 
death  he  had  a  sudden  attack  of  right  hemiplegia  with  slight  aphasia. 
When  attacked  he  fell  down.  He  gradually  recovered,  but  a  feeling  of 
numbness  in  the  left  arm  persisted  for  many  weeks.  At  the  autopsy  the 
heart  was  found  to  be  hypertrophied  and  the  vessels  of  the  brain  were 
atheromatous.  The  kidneys  were  healthy.  No  infarcts  were  found. 
See  Insp.,  1888,  No.  396. 

1687(26)  Tuberculous  Inflammation  of  the  Dura  Mater  invading' 
the  Brain. 

A  portion  of  the  right  half  of  a  brain  showing  the  dura 
mater  firmly  adherent  to  the  frontal  and  temporo-sphenoidal 
lobes  on  either  side  of  the  sylvian  fissure.  At  the  situation 
of  the '  adhesion  the  external  surface  of  the  dura  mater  is 
roughened  by  inflammatory  material,  and  the  section  which 
has  been  made  through  it  shows  that  the  brain  substance  is 
invaded  to  a  depth  of  half  an  inch  by  firm  caseous  deposit. 

Geo.  R.,  set.  10,  was  admitted  under  Dr.  Goodhart  for  a  caseous 
abscess  in  the  right  temporal  region,  which  had  been  noticed  for  fourteen 
days.  The  abscess  was  opened  and  portions  of  the  frontal  and  temporal 
bones  were  felt  to  be  bare  and  rough.  He  died  six  months  from  the 
onset  of  his  illness  from  miliary  tuberculosis  of  the  lungs  and  pleurisy. 
At  the  autopsy  the  skull  was  found  to  be  perforated  just  behind  the  right 
external  angular  process  of  the  frontal  bone.  See  Insp.,  1890,  No.  98  j 
and  Prep.,  3401. 

1591(80)  Subdural  Haemorrhagic  Cyst. 

A  portion  of  dura  mater  from  the  left  side  towards  the 
frontal  region,  showing  loosely  attached  to  its  cerebral  surface 
a  thin- walled  cyst.  The  long  axis  of  the  cyst  has  an  antero- 
posterior direction,  and  both  ends  have  been  opened  in  taking 
the  part  from  the  body ;  its   transverse   diameter   is   two 
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inches.    In  tho  rocont  state  it  containud  a  thin,  lightered 
fluid  and  a  small  quantity  of  blood-clot. 


From  a  man,  »t.  46,  who  had  suffered  for  two  jmrt  froin 
headache,  and  durinfc  tho  month  preceding  bU  de«tb  had  twitching*  of 
tho  arms  and  face.  There  waa  no  paraljsia  nor  anttbeaia ;  bia  nrine 
was  free  from  albumen.  He  b«oane  oonatoae  on*  WMk  b«for«  bia  d«Uh. 
At  the  nittopiy  a  ainaller  cyst  waa  fonnd  ajmrnetrically  pUced  beneath 
•  the  (luni  mitter  on  tho  right  iiidt',  the  inrface  of  the  lirain  being  markedly 
comprvMed.  Set  NoU  Book,  No.  8,  p.  11 ;  and  Trama.  Patk.  8oe., 
vol.  xUii. 

IH-Montcd  by  Mr.  0.  H.  Kkapp,  1800. 

Id92(51)  Tuberculous  Tumour  of  the  Dura  Mater. 

Tho  posterior  part  of  tho  dura  mator  with  the  falx  and 
tentorium  cereboUi.  Attached  to  the  entire  up|H'r  surface  of 
the  tentorium  on  tho  loft  side  there  is  a  nodulated  mass  of 
growth  about  two  inches  in  diameter,  which  in  the  recent 
state  compressed  the  occipital  lol>e.  Histologically  the  growth 
has  the  structure  of  caseating  tubercle  and  contains  numerous 
giant-cells. 

From  a  woman,  set.  20,  wlio,  after  a  short  period  of  dolirinm.  beeaUM 
oomatoao  nnd  died.  She  was  said  to  have  cnjoyeti  good  health  ontil  th* 
onset  of  her  fatal  illness. 

Presented  by  Dr.  Cambbok  Bbock,  1889. 

1602(35)  Sarcoma  of  the  Dura  Mater  invading  the  Brain. 

Au  oval  ;iodular  mass  of  growth  removed  during  life 
from  the  frontal  region  of  the  right  side  of  a  brain.  It 
measures  four  inches  long,  three  inches  broad,  and  two  and 
a  half  inches  in  thickness,  and  in  the  recent  state  weighed 
six  and  a  half  ounces.  The  growth,  which  is  covered  for  the 
most  part  by  a  delicate  membranous  capsule,  is  firm  and  its 
cut  surface  presents  a  white  fibrous  ap{>oarance.  Histologi- 
cally it  has  the  structure  of  spindle-celleil  sarcoma.  The  two 
trephined  circles  of  bone  mounted  below  show  the  extreme 
thinning  of  the  skull  produced  by  the  pressure  of  the  tumour. 

Henry  A.,  ait.  31,  wits  admitted  under  Dr.  Qoodbart  for  b«ada«b« 
and  vomiting,  with  weakness  and  rigidity  of  the  left  arm  and  leg.  Tb«M 
symptoms  had  been  gradually  increasing  for  two  years.  Mr.  Symonda 
removed  the  gn)wth  and  the  patient  died  seven  days  later  Arom  facial 
erysipelas.     At  the  autopsy  it  was  fonnd  that  a  portion  only  of  the  growth 
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had  been  removed.  The  remainder  was  attached  to  the  falx  cerebri,  and 
from  this  it  appeared  that  the  tumour  had  originally  sprung.  There  was 
no  meningitis.     See  Imp.,  1890,  No.  434. 

1652(46)  Partial  Calcification  of  a  Lipoma. 

Half  of  a  large  fatty  tumour,  the  cut  surface  of  which 
shows  that  a  considerable  portion  of  it  has  undergone  cal- 
careous degeneration. 

The  tumour  was  removed  from  the  deltoid  region  of  a  patient  who 
had  noticed  its  existence  for  forty  years.  The  growth  had  increased  in 
size  rapidly  previous  to  its  removal. 

Presented  by  Mr.  Lawfoed  Knaggs,  1890. 

1657(11)  Mycosis  Fungoides. 

A  portion  of  skin  from  the  back  showing  a  jQattened 
tumour  about  seven  inches  long  by  six  inches  wide,  which  at 
its  most  prominent  part  projects  two  and  a  half  inches  from 
the  surrounding  surface.  The  growth  is  superficially  ulce- 
rated, and  in  parts  gangrenous.  Histologically  the  growth 
appears  to  be  due  to  a  diffuse  infiltration  of  the  corium  and 
subcutaneous  tissues  with  small  round  cells. 

John  B.,  set.  66,  was  admitted  under  Dr.  Pye-Smith  for  general 
dermatitis  and  multiple  tumours  of  the  skin,  some  of  which  sloughed. 
He  died  from  gangrenous  broncho-pneumonia,  and  at  the  autopsy  the 
right  supra-renal  capsule  was  infiltrated  by  a  growth  similar  in  character 
to  those  in  the  skin,  -See  Imp.,  1891,  No.  107;  Frep.,  No.  2022";  Clin. 
Soc.  Trans.,  vol.  xxv;  and  drawings. 

1799(37)  Sloughing   of  Gastric  Mucous  Membrane  in  Corrosive 
Poisoning. 

A  stomach  seen  from  behind  showing  upon  its  anterior 
wall  towards  the  pyloric  end  a  yellow  slough  which  consists 
of  mucous  membrane  separated  from  the  muscular  coat  of 
the  organ.  There  is  a  smaller  slough  at  the  cardiac  end  of 
the  stomach  and  the  intervening  mucous  membrane  presents 
several  deep  ulcers. 

Anne  P.,  set.  18,  was  admitted  under  Dr.  White,  having  swallowed 
some  chloride  of  zinc  dissolved  in  hydrochloric  acid.  She  died  on  the 
eleventh  day  after  the  accident,  having  suffered  from  hsematemesis  and 
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melnna  on  the  day  b«for«  ber  d««tb.    At  Um  aatopsj  tb«  oaevm  «M 
much  conf^est«d.     Sm  Itup.,  1887,  No.  287. 

1799(38)  Poisoning  by  Hydroohlorio  Acid. 

PoriioiiH  of  u  Htonmch  and  a>iio{>hugus  mouut«d  to  tbow 
their  coats  blaukuued  bj  the  action  of  hydrochloric  acid. 
Presented  by  Dr.  Biar,  1880. 

1801(11)  A  Perforation  in  a  Varicose  Vein  of  the  Btomaeh. 

A  portion  of  the  cardiac  end  of  a  stomach  showing  upon 
its  anterior  wall,  two  inches  from  the  oesophageal  opening,  a 
minute  circular  aperture  with  thin  niemhranous  edges.  On 
the  reverse  of  the  specimen  may  be  seen  a  dilated  tortuoua 
branch  of  the  gastric  vein,  its  communication  with  the 
opening  on  the  mucous  surface  being  indicated  by  a  red  rod. 

John  E..  set.  17,  was  admitted  under  Dr.  Taylor  for  b«mat«mesia, 
and  died  four  days  after  admission  from  continual  Iom  of  blood.  At  th« 
autopsy  the  liver  was  found  to  be  cirrliosed  and  contracted.  Water 
injected  into  the  coronary  vein  of  the  stomach  flowed  freely  from  the 
opening  in  the  mucous  membrane.     See  Itup.,  1889,  No.  211. 

1802(6)  Post-mortem  Solution  of  the  Stomach. 

A  portion  of  the  anterior  wall  of  a  stomach,  showing 
upon  its  mucous  membrane  numerous  excavations,  oval  or 
round  in  shape,  and  varying  in  size  from  one  to  five  millimetres 
in  diameter.  Towards  the  greater  curvature  these  excavations 
are  so  closely  aggregated  as  to  produce  a  worm-eaten  appear- 
ance of  the  lining  of  the  stomach.  Their  edges  are  for  the 
most  part  abrupt  and  the  deeper  ones  expose  the  muscular 
coat.  The  intervening  mucous  membrane  appears  healthy, 
and  histologically  shows  no  sign  of  inflammatory  action. 

James  H.,  set.  42,  was  admitted  under  Dr.  Taylor  with  an  empyema 
following  lobar  pneumonia.  The  thorax  wiu  incised  and  the  patient  died 
three  days  after  the  operation.     See  Imtp.,  1891,  No.  IIG. 

1802(76)  Perforating  Ulcer  of  the  Stomach. 

The  cardiac  half  of  a  stomach,  showing  two  ulcers  sita- 
ated  half-way  between  the  oesophageal  and  pyloric  ori6cea. 
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one  upon  the  anterior,  the  other  upon  the  posterior  wall  of 
the  organ.  The  edges  of  the  former  are  somewhat  thickened 
and  sharply  defined,  and  the  opening  through  the  peritoneal 
coat  is  sealed  by  a  firm  layer  of  recent  lymph.  The  serous 
coat,  which  is  exposed  in  the  base  of  the  other  ulcer,  is 
extremely  thin. 

Christina  F.,  set.  19,  was  admitted  under  Dr.  Shaw  for  abdominal 
pain  and  collapse,  for  which  an  exploratory  laparotomy  was  performed. 
She  had  suffered  from  dyspepsia  and  vomiting  after  food  for  eighteen 
months.  Her  death  took  place  five  days  from  the  onset  of  urgent  sym- 
ptoms. At  the  autopsy  general  peritonitis  was  found.  See  Insp.,  1890, 
No.  352. 


1805(21)  TJleers  of  the  Stomach  and  Pylorus. 

The  first  part  of  a  duodenum  with  the  adjacent  portion 
of  the  stomach  showing  two  deep  ulcers  situated  upon  the 
pyloric  ring  and  extending  into  the  intestine.  On  the  pylorus 
the  ulceration  is  superficial,  while  in  the  intestine  the  process 
has  extended  more  deeply  and  in  the  base  of  the  larger  ulcer 
exposes  the  serous  coat.  There  are  two  small  round  ulcers 
upon  the  lesser  curvature  of  the  stomach,  about  an  inch  and 
a  half  from  the  pylorus. 

William  W.,  set.  39,  was  admitted  under  Mr.  Davies-Colley  with 
cellulitis  of  the  neck,  and  died  fourteen  days  from  the  onset  of  his  illness. 
At  the  autopsy  the  thyroid  cartilage  was  found  to  be  necrosed,  and  there 
was  a  cellular  abscess  in  the  lumbar  region.     See  Insp.,  1891,  No.  118. 

1806(76)  Traumatic  Stenosis  of  Pylorus. 

A  stomach  and  a  part  of  the  duodenum,  showing  con- 
siderable thickening  of  the  pyloric  ring  with  narrowing  of 
its  orifice  so  that  in  the  recent  state  it  barely  admitted  a 
No.  4  catheter.  The  stomach  is  small  and  its  walls  are 
thickened,  especially  towards  the  pyloric  end.  There  is  no 
ulceration  nor  scarring  of  its  inner  surface.  Half  an  inch 
from  the  pyloric  ring  and  parallel  to  it  there  is  upon  the 
anterior  surface  of  the  organ  an  incision  about  an  inch  long, 
around  the  margin  of  which  there  are  the  marks  of  sutures 
and  a  little  granular  lymph. 
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Hanrj  0.,  at.  48,  wm  «dmitt«td  onder  Dr.  Hale  Wbito  tor  vomiting 
and  dilatation  of  the  •toroaoh.  Seren  we«ka  b«for«  admlMlon  h«  drank 
■omo  "npirits  of  Mitt"  and  infTered  for  three  daya  from  ajmpUmut  of 
corro«ivo  poiioning.  A  muutk  later  vouiitin((  came  on  which  waa  onaaao* 
ciatvd  witli  pnin  and  (^rudually  incrvaaed  in  freqaencj.  On  admiarian 
hu  wai  oztreiiiuly  ciuuciated.  Mr.  I^ue  opened  tl:e  itontach  and  pawrf  ■ 
catliotcr  into  tl>u  duodenum  through  which  the  patient  waa  fed.  He  died 
on  the  aisth  day  after  tlie  opemtion.  At  the  antopay  aome  of  the  atttorM 
uniting  the  atoniucli  to  tlie  abdominal  wall  were  found  to  be  looae,  the 
result,  it  waa  thought,  of  po»t-mortem  aolution,  and  there  waa  food  in  Um 
peritoneal  cavity.  There  waa  no  general  peritonitia.  8*«  Iiup^  1890^ 
No.  381  ;  and  Tratu.  Clin.  Soc,  vol.  xxiv,  p.  108. 


1911(60)  Fatty  and  Cirrhotic  Liver. 

A  portion  of  liver  the  cut  surface  of  which  shows  msnj 
of  the  larger  branches  of  the  hepatic  vein  to  be  surrounded 
by  well-dufined  zones  of  a  pale  yellow  colour.  These  pale 
areas  are  seen  under  the  microscope  to  bo  produced  by 
extreme  fatty  infiltration  of  the  liver-cells,  whilst  the  rest  of 
the  organ,  which  presents  no  abnormal  a{)pearance  to  the 
naked  eye,  shows  an  excess  of  fibroid  tissue.  The  surface  of 
the  liver  is  smooth. 

Thomas  H.,  ost.  42,  was  admitted  under  Dr.  Qoodbart  for  enlarge- 
ment of  the  liver  and  spleen  with  jaundice  and  pyrexia.  There  waa  pas 
in  the  urine.  Ho  died  from  facial  erysipelas.  At  the  sutopcy  prelo* 
uupliritis  was  found.     See  Imp.,  1890,  No.  414 ;  and  Drawing. 

2020(7)  Adenoma  of  the  Suprarenal  Capsule. 

A  right  supra-renal  capsule  from  the  upper  surface  of 
which  projects  a  smooth  ovoid  tumour  two  and  a  quarter 
inches  in  its  longest  diameter.  The  tumour  is  covered  by 
the  delicate  fibrous  investment  of  the  supra-renal  body,  and 
its  cut  surface  presents  the  appearance  of  the  cortical  sub- 
stance of  the  organ.  Histologically  the  growth  has  the 
structure  of  the  supra-renal  capsule  infiltrated  with  oil 
globules. 

Mary  D.,  oet.  67,  was  admitted  nndt-r  Mr.  Daviea-CoUey  for  car- 
cinoma of  the  uterua.  At  the  autopay  there  waa  found  to  be  •  hydroiM* 
phrosis  on  the  left  side.  The  left  supra-renal  waa  normal.  &•  lutp^ 
1889,  No.  141. 
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2022(14)  Supra-renal  Capsule  in  Mycosis  Fungoides. 

A  right  supra-renal  capsule  enlarged  so  as  to  weigh  four 
and  a  half  ounces.  It  is  infiltrated  and  replaced  by  a  soft 
growth,  which  in  the  recent  state  was  vascular  and  in  parts 
yellow  and  caseous.  Histologically  the  growth  consists  of 
an  aggregation  of  small  round-cells  with  numerous  arese  of 
necrosis. 

John  B.,  set.  66,  was  admitted  under  Dr.  Pye-Smith  for  general 
dermatitis  and  multiple  tumours  of  the  skin,  some  of  which  sloughed. 
He  died  from  gangrenous  broncho-pneumonia.  See  Insp.,  1891,  No.  107  ; 
Prep.  1657' ';   Clin.  Soc.  Trans.,  vol.  xxvj  and  drawings. 

2071(62)  Hydronephrosis.     Compression  of  Ureter  by  Renal  Vein. 

A  left  kidney,  the  pelvis  and  calices  of  which  are  much 

dilated.      At  its   junction   with    the   pelvis   the   ureter    is 

crossed  and  compressed  by  a  large  branch  of  the  renal  vein. 

In  the  recent  state  the  pelvis  was  distended  by  urinous  fluid 

which  could  not  be  forced  into  the  ureter  until  the  relation 

of  the  parts  was  disturbed. 

Sarah  N.,  set,  36,  was  admitted  under  Dr.  Pye-Smith  for  epilepti- 
form fits,  which  continued  till  her  death  twelve  hours  after  admission. 
At  the  autopsy  the  right  kidney  was  found  to  be  hypertrophied.  See 
Insp.,  1889,  No.  424. 

2228(94)  Parovarian  Cyst. 

A  spheroidal  cyst  about  four  and  a  half  inches  in  dia- 
meter, which  was  removed  during  life  from  the  left  broad 
ligament.  The  cyst  is  unilocular,  and  its  lining  is  smooth 
and  fibrous.  The  left  fallopian  tube  and  ovary  are  attached 
to  its  outer  surface. 

From  M.  L.,  a  middle-aged  married  woman,  who  had  noticed  the 
presence  of  an  abdominal  tumour  for  about  twelve  months.  At  the 
operation  the  cyst  was  found  to  be  firmly  attached  to  the  side  of  the 
uterus.     It  contained   blood-stained  fluid.     The   patient   made   a  good 

recovery. 

Presented  by  Dr.  Galabin,  189g  , 

2253  Hydrosalpinx. 

A  right  fallopian  tube,  the  distal  portion  of  which  is 
greatly  dilated  so  as  to  form  a  kidney-shaped  cyst,  measuring 
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five  inches  in  length  and  three  inches  at  its  broadett  purt. 
The  wall  uf  the  cyst  is  thick  and  fibrous,  and  in  the  recent 
state  it  contained  eight  ounces  of  clear  fluid. 

Surab  C,  nt.  40,  wa«  adinitUHl  under  Dr.  Osliibin  for  ■  tamoar  above 
Poupart'i  Ilfpiinent  on  the  rigbt  ■tdo,  wblrb  bad  bo«n  noticed  for  t«o 
months.  Laparotomy  waa  performed,  and  both  fallopian  tubea  wert 
removed.  The  left,  which  was  much  lets  diateoded  thsD  the  rif^bt,  eoo* 
taioed  pna.  The  patiunt  was  discharged  well  one  month  after  tbs 
operation.     Set  ObtUtric  Stportt,  1891. 

2254(46)  Pyosalpinz. 

A  much  thickened  and  convoluted  left  Fallopian  tube, 
the  distal  end  of  which  is  dilated  so  as  to  form  an  ovoid  sao 
measuring  four  inches  in  its  longest  diameter.  The  fibrous 
wall  of  the  sac  is  in  some  places  three  eighths  of  an  inch 
thick,  and  its  peritoneal  surface  presents  the  remains  of 
adhesions  to  neighbouring  structures.  In  the  recent  state  it 
contained  thick  pus. 

Emma  S.,  et.  43,  was  admitted  under  Dr.  QaUbin,  who  removed  the 
Fallopian  tube  by  laparotomy.     See  Obetetrical  SeporU,  1890. 

2302(1)  Scirrhous  Carcinoma  of  the  Breast 

A  section  through  the  centre  of  a  breast  showing  the 
gland  tissue  beneath  the  nipple  to  be  invaded  by  a  white 
fibrous  growth..  The  nipple  is  depressed.  Histologically 
the  growth  is  a  spheroidal  carcinoma  having  a  large  amount 
of  stroma. 

From  Miss  R.,  sBt.  21,  wbo  bad  noticed  the  existence  of  the  tnmoar 
for  six  niontha.  There  was  no  family  history  of  cancer,  and  no  injury  to 
the  part  hud  been  sustained.  The  breast  was  removed,  but  the  growth 
recurreii,  and  the  patient  died  from  secondary  depoaita  in  the  Inng  foar> 
teen  months  after  the  operation. 

Presented  by  Mr.  BaTAirr,  1889. 

2365(70)  Cystic  Epididymis. 

A  testis,  the  epididymis  of  which  is  greatly  enlarged, 
and  contains  numerous  cysts  with  thin  translucent  walls. 
One  of  the  cysts  measures  two  inches  in  diameter,  and  the 
VOL.  XLVIII.  22 
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whole  epididymis  is  more  than  four  times  as  large  as  the 
testis.  The  cysts  have  a  smooth  lining,  and  in  the  recent 
state  were  filled  with  an  opalescent  fluid  containing  numer- 
ous spermatozoa. 

Samuel  W.,  set.  65,  was  admitted  under  Dr.  Goodhart  for  chronic 
Bright's  disease  of  ten  years'  duration,  and  died  from  uraemia.  The 
other  epididymis  contained  some  cysts,  and  histological  examination  of  its 
more  solid  part  showed  some  of  the  tubules  to  be  slightly  dilated.  See 
Imp.,  1890,  No.  57. 

2367  (81)  Melanotic  Sarcoma  of  the  Spermatic  Cord. 

A  left  testicle  showing  in  the  spermatic  cord  about  an 
inch  above  the  globus  major  a  flattened  oval  mass  of  mela- 
notic growth,  which  measures  two  and  a  half  inches  in  its 
longest  diameter.  Its  upper  part  is  soft  and  diffluent,  while 
the  lower  portion  is  more  solid,  and  presents  one  or  two 
white  nodules  in  its  substance.  Histologically  the  growth 
is  a  spindle-celled  sarcoma,  and  contains  much  black 
pigment. 

Charles  D.,  set.  70,  was  admitted  under  Mr.  Lane  in  1891  for  a 
painless  enlargement  in  the  left  groin  which  had  been  noticed  for  six 
months.  He  had  worn  an  inguinal  truss  for  nine  years.  Three  years 
before  admission  his  left  eye  was  excised  at  the  London  Hospital.  The 
parts  shown  in  the  preparation  were  removed  together  with  an  enlarged 
iliac  gland,  and  the  patient  recovered  from  the  operation.  See  Surgical 
Shorts,  1891. 

2507(1)  Richter's  Hernia. 

A  piece  of  small  intestine  excised  during  life.  It  is 
laid  open  along  its  mesenteric  attachment  to  show  a  hemi- 
spherical sacculus  about  the  size  of  a  walnut.  The  walls  of 
the  sacculus  are  thin  and  lined  by  mucous  membrane  which 
shows  superficial  ulceration.  At  the  operation  the  protru- 
sion was  found  in  the  sac  of  a  femoral  hernia. 

Elizabeth  C,  set.  53,  was  admitted  under  Mr.  Lane  in  1890  for 
a  strangulated  femoral  hernia.  Herniotomy  was  performed,  a  loop  of 
intestine  including  the  strangulated  portion  was  excised,  the  ends  being 
united  by  means  of  Senn's  plates.  The  patient  recovered.  See  Surgical 
Reports,  1891 ;  and  Trans.  Clin.  Soc,  vol.  xxiv,  p.  182. 
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*A3110a  Adenomata  of  the  Thyroid  Oland. 

A  thyroid  gland  ueen  from  bohind  showing  the  left  lobe 
to  be  almost  entirely  occupied  by  a  globular  encaptaled 
tumour  about  an  inch  and  a  half  in  diameter.  It«  cut 
surface  presents  numerous  small  cysts  containing  colloid 
material  embedded  in  a  spongy  and  Tascular  matrix.  Histo- 
logically the  adenoma  has  a  basis  of  fibro<hyaline  tissue,  in 
which  are  numerous  vesicles  of  various  sizes,  some  of  which 
are  filled  with  epithelial  cells,  while  others  have  a  lining  of 
cubical  epithelium,  and  contain  colloid  material.  At  the 
apex  of  the  right  lobe  there  is  a  second  encapsuled  adenoma 
half  an  inch  in  diameter,  consisting  of  a  homogoneoua  toft 
material,  which  in  the  recent  8tate  was  pink  and  vaacular. 
Histologically  this  adenoma  differs  from  the  adult  thyroid 
in  the  smaller  amount  of  fibrous  tissue  and  the  greater 
proportion  of  colloid  material. 

Mary  B.,  set.  49,  was  admitted  ander  Dr.  Horrocka  for  inversion  of 
the  uterus  of  long  standing,  and  died  the  day  after  the  operation  of 
vaginal  hysterectomy.     See  Insp  ,  1890,  No.  266. 

dl72a  Trachea  eroded  by  Aneurysm. 

The  arch  of  an  aorta  with  the  lower  end  of  the  trachea. 
There  is  a  saccular  aneurysm,  about  the  size  of  a  Tangerine 
orange,  situated  between  the  origins  of  the  innominate  and 
the  left  common  carotid  arteries,  in  the  posterior  wall  of 
which  are  exposed  portions  of  seven  tracheal  rings,  some  of 
them  being  eroded.  On  the  reverse  of  the  specimen  the 
mucous  membrane  of  the  trachea  presents  just  above  its 
bifurcation  an  opening,  through  which  protrudes  a  small  pea- 
shaped  nodule  of  firm  decolorised  blood-clot. 

Michael  C,  set.  48,  was  admitted  under  Dr.  Perry  for  aphonia  and 
dyspnoea.  His  dyspnoea  became  urgent,  and  he  died  from  venoua  hvmor- 
rhage  while  tracheotomy  was  being  performed  for  ita  relief.  Sm  Itp^ 
1890,  No.  367. 

3237  Bronchus  invaded  by  Sarcoma  of  the  Mediastinal  Olands. 

The  lower  part  of  a  trachea  with  the  right  lung  attached. 
The  upper  division  of  the  right  bronchus,  indicated  by  a  blue 

*  Numbers  in  this  Appendix  above  3000  refer  to  prepantions  added  to  that 
part  of  the  Museum  of  which  the  uew  Catalogue  is  already  written. 
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rod,  is  surrounded  and  much  constricted  by  a  soft  white 
growth  which  is  continuous  with  a  mass  at  the  root  of  the 
lung.  Almost  the  whole  of  the  lower  lobe  is  occupied  by  a 
cavity  with  rough  trabeculated  walls  surrounded  by  pneu- 
monic lung.  There  are  similar  smaller  cavities  in  the  middle 
lobe  and  the  lower  part  of  the  upper  lobe,  and  numerous 
small  excavations  elsewhere  in  the  pulmonary  tissue.  On 
the  reverse  of  the  specimen  the  mediastinal  growth  may  be 
seen  to  surround  and  invade  the  superior  vena  cava.  The 
pleura  is  greatly  thickened.  Histologically  the  tumour  is  a 
small  round-celled  sarcoma. 

Ellen  S.,  set.  38,  was  admitted  under  Dr.  Taylor  with  physical  signs 
indicating  destruction  of  the  right  lung.  She  died  a  few  hours  after 
admission.  At  the  autopsy  nodules  of  growth  were  found  in  the  mesen- 
teric glands,  ovary,  and  pancreas.  The  left  lung  was  quite  healthy.  See 
Imp.,  1885,  No.  306. 

3239  Bronchus  compressed  by  Mediastinal  Sarcoma. 

The  lower  part  of  a  trachea  with  the  main  divisions  of 
the  bronchi.  The  left  bronchus  is  invaded  and  compressed 
by  a  soft  white  growth  af  the  root  of  the  lung.  Histo- 
logically the  growth  is  a  round-celled  sarcoma. 

Charles  K.,  set.  42,  was  admitted  under  Dr.  Goodhart  for  effusion  into 
the  left  chest,  which  was  found  upon  aspiration  to  be  blood-stained.  A 
month  later  twenty-four  ounces  of  pus  were  removed  from  the  chest.  He 
died  fifteen  weeks  from  the  commencement  of  his  illness.  At  the  autopsy 
there  were  secondary  deposits  of  sarcoma  in  the  left  pleura,  and  the  lung 
was  in  a  condition  of  disintegrating  broncho-pneumonia.  See  Insp.,  1890, 
No.  304. 

3252  Traumatic  Haemorrhage  into  the  Lung. 

The  lower  lobe  of  a  left  lung  showing  a  blood-clot  two 
inches  in  diameter  embedded  in  the  pulmonary  tissue 
towards  the  base.  On  the  reverse  of  the  specimen  the  pleura 
is  seen  to  be  lacerated  in  several  places. 

Henry  B.,  set.  40,  was  admitted  under  Mr.  Durham,  having  been 
struck  on  the  left  side  by  a  lever.  There  was  some  hsemoptysis.  He 
died  one  week  after  admission.  At  the  autopsy  the  left  pleural  cavity 
contained  much  blood,  and  five  ribs  on  that  side  were  fractured  and  had 
lacerated  the  parietal  pleura.  The  spleen  was  also  torn.  See  Insp.,  1890, 
No.  266. 
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3261a  Brown  Induration  of  the  Lnng. 

A  portion  of  the  lower  lobe  of  a  long,  the  cnt  ■arface  of 
which  shows  the  pulmonary  tiuue  to  be  nnainallj  firm,  and 
in  parts  consolidated.  In  the  recent  state  the  ooniolidated 
portions  were  brown  in  colour.  There  b  flooculent  lymph 
upon  the  pleura.  Histologically  the  alreolar  walls  are 
thickened,  and  many  of  the  spaces  are  filled  with  red  blood- 
corpuscles. 

Alfred  W.,  mt.  12  year*,  wm  ftdmittiNl  nnder  Dr.  P»»y  for  mitral 
■tonotit.  He  had  an  attack  of  acute  rheamatUm  six  jreara  previoncly. 
During  the  laat  montli  of  bit  life  be  luffered  from  hvmoptyaia  and  occa- 
sional  pyrexia.  At  the  autopsy  both  lungt  were  partly  con«olidat«d,  and 
in  the  upper  lobe  of  the  right  lang  there  waa  a  localiaed  extraraaatioii 
of  blood.     See  Intp.,  1890,  No.  368. 

3273  Broncho-pneumonia  with  Cavitation  and  Bronchiectasis. 

Portions  of  lung  showing  scattered  patches  of  broncho- 
pneumonia and  numerous  minute  cavities.  Some  of  these 
are  formed  by  dilatations  of  the  bronchial  tubes,  and  others 
are  excavations  in  the  pneumonic  lung.  There  is  granular 
lymph  upon  the  pleura.  Histologically  there  is  no  evidence 
of  tubercle. 

Ernest  E.,  set.  2,  was  admitted  nnder  Dr.  Pye-Smith  for  broncho* 
pneumonia,  and  died  two  days  after  admission.     See  Imep.,  1890,  No.  14S. 

A3284  Actinomycosis  of  the  Lung. 

A  section  of  the  lower  lobe  of  a  lung,  the  cut  surface  of 
which  presents  several  nodules  of  consolidated  lung  tissue 
about  half  an  inch  in  diameter.  In  the  recent  state  these 
nodules  consisted  of  a  soft  central  white  area  surrounded  by 
a  deep  led  zone.  Under  the  microscope  the  centre  of  the 
nodule  is  seen  to  be  made  up  of  small  round  cells,  among 
which  are  numerous  actinomyces,  while  in  the  periphery 
the  alveoli  of  the  lung  are  filled  with  extravasated  red  blood- 
corpuscles. 

Henry  L.,  an  engraver,  et.  42,  was  admitted  nnder  Dr.  Taykr  for 
an  abscess  in  the  lumbar  region,  which  was  incised  and  drained.  He  waa 
much  emaciated,  and  had  been  ill  for  three  months  before  adtuisaion.    Tb* 
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discharge  from  the  abscess  almost  ceased  and  the  cavity  contracted,  but 
the  temperature  remained  high,  and  the  patient  becoming  gradually 
exhausted,  died  during  an  attack  of  syncope  six  weeks  after  the  operation. 
At  the  autopsy  the  lumbar  abscess  was  found  to  communicate  with  a 
ragged  cavity  at  the  lower  part  of  the  right  lobe  of  the  liver,  in  the  walls 
of  which  were  found  numerous  ray  fungi.  Several  smaller  actinomycotic 
nodules  were  found  in  the  rest  of  the  liver  and  throughout  both  lungs. 
See  Insp.,  1890,  No.  330. 

3284  Diffuse  Syphilitic  Fibrosis  of  the  Lung. 

A  portion  of  a  right  lung,  in  which  there  is  a  considerable 
excess  of  fibroid  material  appearing  on  the  cut  surface  as  a 
delicate  network  traversing  the  pulmonary  tissue  in  all  direc- 
tions. This  fibroid  change  is  less  marked  at  the  apex  than 
at  the  base ;  in  the  latter  situation  the  air-vesicles  are  many 
of  them  dilated.  The  pleura  is  slightly  thickened,  and  was 
adherent.  Histologically  the  dense  fibroid  tissue  that  per- 
vades the  lung  shows  scattered  through  it  numerous  collec- 
tions of  small  round  cells  not  undergoing  caseation.  No 
giant  cells  are  seen.  The  walls  of  the  small  arteries  are 
thickened. 

John  A.,  set.  54,  was  admitted  under  Dr.  Taylor  with  severe  bronchitis 
and  dyspnoea  of  one  week's  duration.  He  had  suffered  from  winter  cough 
for  some  years.  At  the  autopsy  the  testes  were  fibroid,  the  liver  was 
scarred,  and  the  kidneys  were  lardaceous.  The  left  lung  was  affected  in 
the  same  way  as  the  right.     See  Insp.,  1889,  No.  451. 

3297  Miliary  Tuberculosis  with  Cavitation  of  the  Lung. 

A  portion  of  the  lower  lobe  of  a  right  lung,  the  cut  sur- 
face of  which  is  studded  with  miliary  tubercles.  At  the 
lower  and  hinder  part  of  the  lobe  there  are  numerous  small 
excavations  with  ragged  walls,  which  in  the  recent  state  con- 
tained pus.  There  is  granular  lymph  upon  the  pleura. 
Histologically  there  are  patches  of  tuberculous  broncho- 
pneumonia with  central  disintegration. 

Henry  S.,  set.  5,  was  admitted  under  Dr.  Shaw  with  general  tuber- 
culosis and  physical  signs  of  broncho-pneumonia.  The  duration  of  his 
illness  was  seven  weeks.  At  the  autopsy  tubercles  were  found  in  the 
kidneys,  spleen,  and  liver,  and  some  of  the  branches  of  the  pulmonary 
veins  contained  adherent  thrombus.     See  Insp.,  1890,  No.  305. 
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3349a  Epithelioma  of  the  Long  with  CftTitatioiL 

A  loft  luDg,  the  lower  two  thirds  of  which  i«  hollowed 
out,  forming  a  cavity  ttieaauriog  four  and  a  half  incbea  in 
its  vertical  and  antero-posterior  diameters.  The  thin  layer 
of  pulmonary  tissue  and  pleura  which  forms  the  wall  on  ita 
lateral  a8i)ect  bus  been  partially  removed,  and  shows  the 
opening  of  the  main  bronchus  into  the  cavity,  which  is  indi- 
cated by  a  blue  rod.  In  the  recent  state  the  interior  was 
shaggy  and  covered  with  muco-purulent  secretion.  On  the 
reverse  of  the  specimen  a  section  through  the  consolidated 
base  of  the  lung  displays  sinuous  cavities  resulting  from 
dilatation  of  bronchial  tubes.  The  pleura  over  the  lower 
lobe  is  much  thickened  and  was  adherent.  Histological 
examination  of  the  wall  of  the  cavity  shows  the  pulmonary 
tissue  to  be  infiltrated  by  a  malignant  growth  having  the 
characters  of  a  squamous-celled  epithelioma. 

William  A.,  set.  68,  was  an  oot^patient  for  some  montha,  aaffering 
from  profuse  blood-atained  maco-pumlent  expectoration,  the  quantity  of 
secretion  sometimes  exceeding  a  pint  in  the  twenty-four  hours.  This 
condition  continued  for  twenty  months,  towards  the  end  of  which  time 
the  patient  became  affected  with  anasarca.  He  died  from  cardiac  failnr*. 
The  post-mortem  examination  whs  incomplete. 

Presented  by  Dr.  Niwtok  Pitt,  1889. 

A3351  Scirrhous  Carcinoma  of  the  Lung. 

A  portion  6f  a  lung  showing  upon  its  siirface  nnmerons 
puckered  depressions  caused  by  the  contraction  of  secondary 
deposits  of  growth  beneath  the  pleura.  Upon  the  cut  sur- 
face of  the  lung  may  be  seen  two  nodules  of  g^wth,  one 
towards  the  lower  part  of  the  preparation  situated  imme- 
diately beneath  one  of  the  depressions,  the  other  at  the  apex 
embedded  deeply  in  the  pulmonary  tissue.  Histologically 
the  growth  is  a  spheroidal-celled  carcinoma  with  much  fibroid 
stroma. 

Maria  O.,  set.  50,  was  admitted  nnder  Dr.  Qoodhart  with  a  bard 
tumour  of  the  breast,  jaundice,  and  enlarged  lirer.  Retraction  of  the 
nipple  had  been  noticed  for  eight  or  nine  years.  At  the  autopsy  tb« 
tumour  of  the  breast  was  found  to  be  a  scirrhous  carcinoma,  and  thers 
were  secondary  deposits  in  the  liver.     Sm  /mj*.,  1881,  No.  18. 
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3401  Tuberculous  Pleurisy. 

A  section  througt  a  left  lung  showing  the  visceral  layer 
of  the  pleura  and  the  interlobar  septum  universally  thick- 
ened, in  some  places  to  the  extent  of  one  third  of  an  inch. 
The  surface  presents  delicate  membranous  adhesions,  and  in 
contact  with  it  at  the  apex  of  the  lung  there  are  some  caseous 
lymphatic  glands.  The  pulmonary  tissue  contains  miliary 
tubercles.  Histologically  the  thickened  pleura  shows  many 
caseous  foci  crowded  with  the  bacilli  of  tuberculosis. 

George  R.,  set.  10,  was  admitted  under  Dr.  Goodhart  for  an  abscess 
in  the  temporal  region  associated  with  caseous  disease  of  the  bone. 
Symptoms  of  bronchitis  and  pleurisy  developed  soon  after  admission,  and 
the  patient  died  six  months  from  the  first  onset  of  his  illness.  At  the 
autopsy  there  was  found  extension  of  the  caseous  disease  of  the  temporal 
bone  to  the  subjacent  dura  mater  with  general  tuberculosis  of  the  viscera. 
The  right  pleura  was  unaffected.  See  Insp.,  1890,  No.  95;  and  Prep. 
1587(25). 

3404  Chronic  Empyema  with  Deformity  of  the  Chest. 

The  greater  portion  of  the  left  side  of  a  thorax,  showing 
a  lateral  curvature  of  the  spine  with  the  convexity  of  the 
curve  towards  the  right  side.  The  ribs  are  crowded  together, 
and  the  side  of  the  chest  is  much  flattened.  The  pleural 
cavity  is  lined  with  membranous  lymph,  and  in  the  recent 
state  contained  pus.  There  is  an  opening  in  the  sixth  inter- 
costal space  just  external  to  the  cartilages  of  the  ribs,  indi- 
cated by  a  blue  rod.  The  lung  is  compressed,  and  there  is 
granular  lymph  upon  the  pericardium. 

Florence  M.,  set.  15,  was  admitted  under  Dr.  Goodhart  for  empyema, 
which  had  spontaneously  opened,  and  was  discharging  pus  from  a  sinus 
in  the  sixth  left  intercostal  space.  The  sinus  was  enlarged  and  a 
drainage-tube  inserted;  the  patient  died  one  month  after  admission.  At 
the  autopsy  there  was  pericarditis,  but  no  lardaceous  disease  or  tubercu- 
losis.    See  Insp.,  1886,  No.  187. 

3445  Sarcoma  of  the  Mediastinum. 

A  median  vertical  section  through  a  sternum  and  the 
subjacent  structures,  showing  the  anterior  mediastinum  to 
be  occupied  by  a  firm  white  growth  lying  in  contact  with  the 
posterior  surface  of  the  bone  throughout  its  length,  and  dis- 
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pladng  backwards  the  trachea  and  pericardiam.  The  inno- 
minate artery  and  the  left  innominate  vein  are  surrounded 
bj  growth,  the  yein  being  almost  obliterated.  The  growth 
has  invaded  and  i>onetrated  the  upper  part  of  the  gladiolus, 
and  the  muHcles  of  one  of  the  neighbouring  intercostal 
spaces.  On  the  reverse  of  the  specimen  the  left  pleura  it 
seen  to  be  covered  by  masses  of  growth,  and  in  the  recent 
state  the  pleural  cavity  contained  about  a  pint  of  ■erous 
effusion.  The  lung  is  compressed,  and  its  surface  partiaUj 
covered  by  a  thin  layer  of  granular  lymph.  There  are 
secondary  deposits  in  the  enlarged  cervical  glands.  Histo- 
logically the  tumour  is  a  small  round-celled  sarcoma. 

Auf^usU  J.,  ffit.  25,  was  admitted  under  Dr.  Ooodb»rt  for  enlargad 
glanda  in  the  neck,  and  symptoms  of  mediastinal  tumour.  The  gUods 
were  first  noticed  three  months  before  admission.  She  died  three  weeks 
Uter,  and  during  this  time  paracentesis  thoracis  was  three  tinies  per- 
formed. At  the  autopsy  the  viscera  were  hard  and  congected,  and  the 
right  pleural  cavity  contained  two  and  a  half  pints  of  aoroas  effusion. 
S«e  Intp.,  1890,  No.  244. 


3448  Dermoid  Cyst  of  the  Mediastinum. 

A  heart  showing  an  ovoid  cyst  attached  to  the  external 
surface  of  the  pericardium  over  the  situation  of  the  right 
auricle.  The  cyst,  which  is  of  about  the  size  of  a  duck's 
egg,  was  slightly  adherent  to  the  right  lung.  It  has  a  thin 
fibrous  wall  lined  with  squamous  epithelium,  to  which  in 
some  places  are  attached  long  brown  hairs.  In  the  recent 
state  it  was  filled  with  sebaceous  material  and  a  turbid  fluid 
containing  oil-globules  and  plates  of  cholesterine. 

Maria  J.,  set.  20,  was  admitted  under  Dr.  Hale  White  for  meningitis 
of  a  fortnight's  duration.  She  died  the  next  day,  and  at  the  autopsy 
basal  meningitis  was  found.  See  Imtp.,  1890,  126;  and  I\rmue.  FaiA, 
Soe.,  vol.  xli,  p.  283. 

3454  Epithelioma  of  the  Lip  with  Secondtu^  Deposit!. 

The  left  angle  of  the  mouth  with  a  portion  of  the  cheek, 
showing  upon  the  mucous  surface  an  irregular  oval  ulcer 
about  one  and  a  half  inches  in  its  longest  diameter,  having  a 
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nodular  base  and  thick  raised  edges.  Below  is  mounted  the 
left  submaxillary  salivary  gland,  to  which  is  attached  a 
lymphatic  gland  much  enlarged  and  presenting  a  central 
excavation  from  the  softening  of  secondary  deposit.  Histo- 
logical examination  of  the  ulcer  and  the  enlarged  gland  show 
that  the  growth  is  a  squamous-celled  epithelioma. 

Cornelius  P.,  set.  48,  was  admitted  under  Dr.  Davies-CoUey  in  1890 
for  an  ulcer  on  the  buccal  surface  of  the  left  cheek,  and  a  swelling  in  the 
submaxillary  region.  The  ulcer  began  as  a  blister  two  years  before 
admission,  and  the  glandular  swelling  had  been  noticed  for  eleven  weeks. 
The  patient  made  a  good  recovery  from  the  operation.  See  Surgical 
Reports,  vol.  cliii,  Case  36. 

3459  Salivary  Calculus. 

A  portion  of  a  submaxillary  salivary  gland  with  its 
duct  dilated,  in  which  a  calculus  is  lodged.  A  blue  rod  has 
been  passed  into  the  distal  portion  of  the  duct.  Smaller 
calculi  from  the  same  case  are  seen  at  the  bottom  of  the 
preparation  glass. 

John  J.,  set.  23,  was  admitted  under  Mr.  Davies-Colley  in  1890  for  a 
swelling  beneath  the  jaw  on  the  right  side,  and  a  hard  mass  which  could 
be  felt  on  the  floor  of  the  mouth  at  the  situation  of  the  opening  of 
Wharton's  duct.  Six  months  previously  a  calculus  had  been  removed 
from  the  same  duct.  The  submaxillary  gland  was  excised  at  the  second 
operation.     See  Surgical  Reports,  vol.  cxlvii.  Case  111. 

3471  Fibrous  Epulis. 

The  stump  of  a  lateral  incisor  tootli  from  the  upper 
jaw,  surrounded  by  a  firm  lobulated  growth  about  the  size 
and  shape  of  the  terminal  phalanx  of  an  index  finger. 
Histologically  the  tumour  consists  of  fibrous  tissue. 

Removed  from  a  man,  set.  31,  who  had  noticed  the  growth  for  about 
one  year.     The  teeth  of  the  upper  jaw  were  decayed,  and  the  gum  was 
thickened  from  chronic  inflammation  produced  by  the  irritation  of  a 
plate  for  artificial  teeth.     See  Note-BooJc,  No.  3,  p.  11. 
Presented  by  Mr.  Golding-Bied,  1889. 

3487  Tuberculous  Infiltration  of  the  Tongue. 

A  tongue,  with  the  larynx  and  upper  part  of  the  trachea, 
showing    at   its    root    considerable    swelling    beneath    the 
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mucous  membrane.  The  greater  part  of  the  epigbttii  and 
the  mucuuH  membrane  lining  the  larjnx  and  traebea  are 
destroyed  by  ulceration.  Hiatological  eiamination  of  the 
base  of  the  tongue  shows  that  the  mucous  membrane  ia 
intact,  but  that  the  tissue  beneath  it  is  iuftltrated  with  a 
deposit  of  tuberculous  nodules  crowded  with  the  specific 
bacilli. 

Alfred  M.,  tet.  42,  waa  «disttt«d  nnder  Dr.  Taylor  for  phtbiaU  with 
nlceration  of  the  larynx.  Doriu^r  the  three  week*  before  hia  death  a 
rapid  destruction  of  the  epiglottia  was  obwrved.  At  the  aotopay  there 
waa  recent  and  chronic  phthisii  of  both  langa  with  nomerooa  tnber* 
onlooa  ulcers  in  the  intestine,     ^e  Inap.,  1880,  No.  470. 


3564  Traumatic  Stenosis  of  the  (Esophagus. 

Au  oesophagus  and  stomach  showing  the  lower  three 
inches  of  the  gullet  uniformly  narrowed  so  as  barely  to  admit 
a  No.  5  catheter.  The  walls  of  the  constricted  portion  are 
thickened  by  inflammatory  material,  and  the  cesopbagus 
above  is  somewhat  dilated.  On  the  reverse  of  the  specimen 
may  be  seen  the  opening  left  after  gastrotomy,  around  which 
there  are  several  lacerations  of  the  serous  coat  of  the  stomach 
produced  by  the  giving  way  of  the  stitches  which  attached 
the  viscus  to  the  abdominal  wall. 

Percy  H.,  at.  11,  was  admitted  under  Mr.  Syniond«  for  difflculty  in 
swallowing,  haviug  three  months  previously  drunk  a  mouthful  of  carboUe 
acid.  Before  and  after  his  admission  to  the  hoapital  attempts  were  made 
to  relieve  the  obstruction  by  the  passage  of  bougies  and  by  intubation. 
Eventually  gastrotomy  was  performed,  and  ten  days  later  the  patiaot 
died  from  peritonitis.     See  Itup,,  1890,  No.  75. 


3567  Foreign  Body  in  the  (Esophagni. 

The  lower  end  of  an  oesophagus  in  which  a  vulcanite 
tooth-plate  is  impacted. 

Edward  W.,  set.  44,  was  admitted  under  Mr.  Jacobaon  stm  weeks 
after  he  had  swallowed  a  tooth-plate.  Gastrotomy  was  perftmnsd,  bat  it 
was  found  to  be  impossible  to  dislodge  the  foreign  body.  5m  Imtp.,  IBS9, 
No.  199. 
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3570  Acute  Inflammation  of  the  (Esophagus. 

An  oesophagus  denuded  of  epithelium  throughout  its 
length.  In  the  upper  third  the  condition  is  due  to  post- 
mortem solution,  the  limit  of  which  is  clearly  defined  at  the 
junction  of  the  pharynx  and  oesophagus.  Below  this  part 
the  walls  of  the  tube  are  somewhat  thickened,  and  its  inner 
surface  is  rough  and  shaggy.  Histological  examination  of 
the  lowest  portion  of  the  oesophagus  shows  the  submucous 
tissue  to  be  much  thickened  and  densely  infiltrated  with 
small  round  cells.  The  blood-vessels  are  dilated  and  filled 
with  red  corpuscles ;  the  epithelium  has  disappeared. 

John  McL.,  set.  78,  was  admitted  under  Mr.  Davies-CoUey  for 
a  fracture  of  the  femur  and  other  injuries  received  by  being  run  over. 
For  three  days  after  admission  he  frequently  vomited  "  cofEee-ground " 
material,  which  gave  the  reaction  for  blood.  He  died  ten  days  after 
the  accident.  At  the  autopsy  blood-stained  mucus  was  found  in  the 
oesophagus,  but  no  food.  The  stomach  was  healthy.  See  Insp.,  1890, 
No.  36. 

3587  Epitheliomatous  Tumour  of  the  (Esophagus. 

A  portion  of  the  oesophagus  showing  the  lumen  of  the 
tube  to  be  obstructed  by  a  conical  tumour  about  two  and  a 
half  inches  long  and  one  inch  and  a  half  in  diameter.  The 
upper  part  of  the  tumour  is  free  and  presents  a  ragged 
sloughy  surface,  while  the  lower  half  has  a  broad  attachment 
to  the  posterior  wall  of  the  oesophagus.  Immediately  below 
the  tumour,  at  the  level  of  the  bifurcation  of  the  trachea,  the 
wall  of  the  gullet  is  much  thickened  by  infiltration  by  growth 
and  its  mucous  membrane  is  ulcerated.  On  the  reverse  of 
the  specimen  the  growth  is  seen  to  have  invaded  and  de- 
stroyed the  muscular  coat.  Thei*e  is  a  slight  dilatation  of 
the  oesophagus  above  the  obstruction.  Histologically  the 
tumour  is  a  squamous-celled  epithelioma. 

John  T.,  set.  55,  was  admitted  under  Mr.  Symonds  for  dysphagia  of 
five  months'  duration.  For  nine  weeks  he  had  been  able  to  swallow  only 
liquid  food.  Unsuccessful  attempts  were  made  to  pass  bougies  down  the 
oesophagus.  At  the  autopsy  broncho-pneumonia  was  found.  There  were 
no  secondary  deposits.  See  Insp.,  1890,  No.  369 ;  and  Trans.  Path.  Soc, 
vol.  xlii,  p.  89. 
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3604  (Esophagus  perforated  by  an  Aneoryim. 

Au  a*8opl)agU8  with  tbo  lower  end  of  the  trachea  and 
the  descending  portion  of  tho  arch  of  the  aorta.  Juat  below 
the  level  of  the  bifurcation  of  the  trachea  there  ii  a  small 
olean-cut  opening  in  the  wall  of  the  OBtophagus  communicating 
with  an  aneurysm  of  the  aorta.  Tbe  sac  of  the  aneurysm 
is  lined  with  laminated  blood-clot,  which  partly  ooeladea 
the  perforation.  On  the  opposite  wall  of  the  cesophagus  at 
the  corresponding  level  there  is  a  deep  oval  ulcer. 

From  «  man  who  wm  carried  to  the  hocpital  dead,  baring  immediataly 
before  brought  up  a  Urgu  quantity  of  blood.  At  the  antopaj  th« 
stomncb  waa  found  to  contain  more  than  a  pint  of  blood-clot.  8m  Imtp^ 
1890.  No.  893. 
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Longitudinal  Section  of  Dog's  Skull  showing  Brain  in  sitn. 

Wet  Preparation  of  Skull  and  Visceral  Arches  of  Dog-fish. 

Wet  Preparation  of  Skeleton  of  a  Frog  (Rana  Guppyi)  from 
the  Solomon  Islands. 

Liver  of  Fournier's  Capromys  (Capromys  pilorides). 
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These  specimens  were  obtained  from  animals  dying  in 
the  Zoological  Society's  Gardens,  by  the  kind  permission  of 
the  Society  and  of  Mr.  Beddard. 

1782  Intestinal  Obstruction  due  to  Ascarides  in  a  Crane  (Grus 

communis) . 

Windows  have  been  cut  in  the  small  intestine  to  show 
the  ascarides  in  situ ;  the  intestine  above  was  not  dilated,  and 
liquid  faeces  were  found  in  the  intestine  below  the  partial 
obstruction. 

1783  Tapeworms  (Solenophorus  megalocephalus)  in  Intestine  of 

a  Python. 

The  intestine  was  crowded  with  about  fifty  worms 
attached  to  the  mucous  membrane  over  a  surface  about 
eight  inches  in  extent. 

1784  Tubercular  Nodules  in  Large  Intestine  and  Caecum  of  a 

Ehea  Americana. 

The  preparation  also  shows  an  intussusception  of  the 
csecum,  one  of  the  nodules  having  been  caught  by  the  contrac- 
tion of  the  csecum  below,  and  having  dragged  downward  in 
its  turn  the  part  of  the  csecum  to  which  it  was  attached. 

1785  Intussusception  of  Large  Intestine  in  a  Boa  Constrictor. 

The  lower  end  of  the  intussuscepted  gut  was  three 
inches  from  the  anus.  The  intestine  above  the  intussuscep- 
tion was  much  dilated. 
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1787  Encapsuled  Calonlui  in  Apex  of  Kidney  of  Horte. 

The  calculus  conBisti  of  pure  carbonate  of  lime ;  the  cyit 
has  been  opened  so  a«  to  show  the  calculoa  within ;  all  trao« 
of  kidney  tissue  has  disappeared  from  the  capsule  covering 

the  calculus. 

1700  Tubercular  Caseous  Nodules  in  Liver  and  Spleen  of  a  Crane 
(Orus  communis). 

1791  Tubercular  Disease  of  the  Spleen   in  a  Rheins  IConkey 

(Macacus  rhesus). 

The  animal  died  from  general  tuberculosis ;  the  spleen 
shows  several  caseous  abscesses. 

Foreign  Body  in  (Esophagus  and  Stomach  of  a  White-tailed 
Eagle  (Halieetus  albicilla). 

1792  Tubercular  Disease  of  Lungs  and  Caseous  Glands  in  a  Rhefoi 

Monkey  (Macacus  rhesus). 

The  primary  disease  appears  to  have  been  in  the  glands, 
the  lungs  haviug  been  secondarily  affected  by  direct  infection. 

1793  Small-celled  Growth  in  Long  of  an  Upland  Goose  (BemioU 

magellanica). 

The  character  of  the  growth  was  doubtful ;  it  looks  en« 
chondromatous,  and  is  very  hard,  but  microscopically  it  showi 
no  trace  of  cartilage. 
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Second  Dirition. 
H.  J.  Bluoklor.  |  8.  B.  De  M«M)aita. 

October. 

First  Diviaion. 

J.  H.  Bryant 

Obtained  the  Qold  Medal  and  Firat-Ctaee  Homomrt  im  Mediehte,  also  Firtt- 

Close  Honomre  in  Foremeic  Medieime, 

P.  C.  Erana 

Obtained   Firtt-Claae    Honoure  in  Medicine  and  in    Obetetrie  Medicine,  mmd 

Sononre  in  Foreneio  Medicine. 

J.  S.  Richards 
Obtained  Honours  in  Medicine  and  Obstetric  Medicine, 

P.  W.  Hall,  I  J.  Robertron, 

J.  Pawcett, 
Obtained  Honours  in  Obstetric  Medicine. 

T.  G.  Stevens 
Obtained  Honours  in  Forensic  Medicine. 

A.  E.  Norbum.  |  T.  P.  Ricketta. 

H.  W.  Webber. 

Second  Division. 
R.  A.  Bindley. 

Intmtnediate  Examination  in  Medicine. 

January. 

First  Division. 

C.  E.  Salter. 

Second  Division. 

W.  Bligh.  I  S.  G.  Floyd. 

Excluding  Physiology. 

A.  E.  Tebb. 

July. 

Honours  Examination. 

0.  S.  Pantin 

Obtaitted  Honoure  in  Anatomy,  Phtfsiologjf,  and  Histology. 

P.  G.  Hopkins 

Obtained  the  Exhibition  and  Oold  Medal  in  Organic  Chemietry  and  Honoure 

m  Materia  Medico  and  Pharmaceutical  Chemietry. 

A.  J.  Sharp 
stained  Honours  in  Physiology  and  Hisloloyy,  and  also  in  Materia 
and  Pharmaceutical  Chemistry, 

Paaa  List. 

Second  Division. 

F.  J.  Coleman.  |  E.  a  Dokcs. 

W.  J.  Johnson. 
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Excluding  Fhysiology. 

A.  H.  Card.  |  P.  Hazell. 

W.  H.  Jewell. 

Physiology  only. 
A.  E.  Tebb. 


Examination  for  the  Degree  of  Bachelor  of  Science. 
First  Division. 
F.  G.  Hopkins. 


Intermediate  Examination  in  Science. 

First  Division. 

E.  J.  Parry. 


Preliminary  Scientific  (M.B.)  Examination. 

January. 

Entire  Examination. 

First  Division. 

S.  P.  James. 

Second  Division.    . 

P.  J.  H.  Cann.  |  A.  Miller. 

Two  Subjects  of  the  Examination  {Chemistry  and  Physics). 

A.  0.  Hovenden.  |  G.  S.  Hovenden. 

One  Subject  of  the  Examination  (Biology). 

J.  Robertson. 

July. 

Honours  Examination. 

J.  Hora 

Obtained  ffonours  in  Inorganic  Chemistry. 

A.  Salter 

Obtained  Honours  in  Botany, 

Pass  List. 

Entire  Examination. 

First  Division. 

W.  S.  Handley.  |  E.  T.  Scowby. 

F.  J.  Steward. 

Second  Division. 
E.  Coleman.  I  J.  H.  Horton. 

E.  S.  Hall.  I  E.  Moore. 

P.  N.  Vellacott. 

Two  Subjects  of  the  Examination  {Chemistry  and  Experimental  Physics), 
J.  Moore.  |  H.  J.  Spon. 

J.  R.  Steinhaeuser. 
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(Chemitlry  and  Btolo^.) 

0.  H.  Hunter. 

One  Snbjoot  of  the  Examination  (Bioloyy)* 

O.  Bevan.  I  D.  Bioe 

W.  E.  Cross.  I  W.  W.  Waymark. 

0.  J.  Harnett.  |  H.  M.  Wi«e. 

(Ckemitiry.) 
W.  G.  Mamford. 


Examination  for  the  Degree  of  Doctor  of  Mediein*. 
E.  W.  Simmons.  |  J.  Utting. 

Final  Examination  for  the  Degree  of  Bachelor  of  Medicine, 

W.  J.  Scott. 
Final  Examination  for  the  Degree  of  Bachelor  of  Surgery. 

W.  J.  Scott. 

Second  Examination  for  the  Degree  of  Bachelor  of  Medieiiu. 

J.  W.  H.  Eyre. 

Examination  for  the  Degree  in  Sanitary  Seime*, 

J.  A.  Marsdon. 


^abal  ^eHical  J^erbue. 

London. 
R.  H.  J.  Browne.  I  P.  N.  Randall. 


fnbtaii  fHtbical  dcrbicc. 

London. 
B.  das  Basu. 

3&o^a\  College  of  |)i)fidtn<intf. 

Fellowship. 
Honrr  Ashby. 
E.  Cliflford  Boale. 

Final  Examination  for  the  Liemue, 

January. 


F.  W.  S.  Davies. 
J.  A.  Fox. 
J.  McD.  Gill. 
E.  B.  Harris. 


H.  y.  Hickman. 
D.  T.  Jones. 
R.  G.  P.  Lansdown. 
H.  B.  Perkins. 


F.  R.  H.  Potta. 
J.  H.  PraU. 
W.  J.  Scott. 
0.  Sparrell. 


358    Gentlemen  admitted  to  Degrees,  i^c,  in  the  year  1890. 


T.  F.  Christal. 
A.  0.  Elliman. 
J.  Fawcett. 
F.  F.  F.  Foster. 


J.  H.  Bryant. 
N.  B.  Clowes. 
H.  Hodgson. 

B.  W.  Hogarth. 

C.  McGregor. 


F.  W.  Farr. 
H.  W.  John. 


April. 

F.  W.  Hall. 
V.  J.  Hodgson. 
C.  Legg. 

F.  P.  Sarjant. 

July. 

E.  J.  D.  Mitchell. 
R.  G.  Pollock. 
C.  J.  Prime. 
J.  S.  Richards. 
T.  G.  Stevens. 

October. 

G.  H.  Knapp. 
N.  L.  Richards. 


W.  S.  M.  Smith. 
H.  B.  Statter. 
H.  W.  Whyte. 
W.  W.  Wingate. 


J.  M.  Thorne. 
F.  G.  Yicars. 
H.  W.  Webber. 
A.  S.  Wohlmann. 
F.  S.  Wood. 


H.  A.  Smith. 


2£logal  College  of  burgeons. 

Final  Examination  for  the  Fellowship. 


W.  L.  Blight. 
A.  T.  Brown. 


H.  E.  Cuif. 

R.  D.  Mothersole. 


A.  Parkin. 
G.  B.  Smith. 


First  Examination  for  the  Fellowship. 


D.  M,  Beddoe. 
A.  Chaning-Pearce. 
W.  J.  Harris. 
H.  M.  Jordan. 


G.  Lawrence. 
J.  B.  Leathes. 
R.  H.  Luce. 


C.  S.  Pantin. 

D.  W.  Samways. 
A.  J.  Sharp. 


Final  Examination  for  the  Membership. 
January. 


F.  W.  S.  Davies. 
J.  A.  Fox. 
J.  McD.  Gill. 
E.  B.  Harris. 


T.  F.  Christal. 
A.  C.  Elliman. 
J.  Fawcett. 
F.  F.  F.  Foster. 


J.  H.  Bryant. 
N.  B.  Clowes. 
H.  Hodgson. 

B.  W.  Hogarth. 

C.  McGregor. 


H.  W.  John. 
G.  H.  Knapp. 


H.  V.  Hickman. 

D.  T.  Jones. 

R.  G.  P.  Lansdown. 
H.  B.  Perkins. 

April, 

F.  W.  Hall. 
V.  J.  Hodgson. 
C.  Legg. 
F.  P.  Sarjant. 

July. 

E.  J.  D.  Mitchell. 
R.  G.  Pollock. 

C.  J.  Prime. 
J.  S.  Richards. 
T.  G.  Stevens. 

October. 
N.  L.  Richards. 


J.  H.  Prall. 
W.  J.  Scott. 
C.  Spurrell.' 


W.  S.  M.  Smith. 
H.  B.  Statter. 
H.  W.  Whyte. 
W.  W.  Wingate. 


J.  M.  Thorne. 
F.  G.  Yicars. 
H.  W.  Webber. 
A.  S.  Wohlmann. 
F.  S.  Wood. 


H.  A.  Smith. 
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MEDALLISTS  AND  PRIZEMEN,  1889.90. 

The  'Vrwuww't  Gold  Medal  for  CUnieal  MtiMm*. 

Arthur  Ellis  Durham,  L<mdoD. 

John  Honry  Bryant,  IlmiuHtcr.    Protrim*  ocmmU. 

The  Tre<uurer'$  Qold  Medal  for  Clinical  Bmrgmry. 
Frederick  William  Hall,  Sydney. 

Oumey  Hoare  Prize  for  Clinical  Sludy. 
Robert  Devoreuz  Muthersole,  Oolchetter. 

Beaney  Prinefor  Pathology. 
John  Fawcett,  Westgate-on*Sea. 

Oolding-Bird  Priue  and  Medal. 
Thomas  George  Stevens,  Newington  Green. 

Michael  Harris  Prize  for  Anatomy. 
Robert  Henry  Ritchie,  New  South  Wal««. 

TTie  Arthur  Durham  Prize*  for  DisaeeHon. 

First  Year's  Students. 
Henry  William  Collier.  Peckham.  S.E. 

Second  Year's  Students. 
John  Beresford  Leathes,  Rochester. 

Fourth  Year's  Students. 

Bertram  Whewell  Hogarth,  Morecambe,  First  Prize,  £25. 
John  Henry  Bryant,  iTminster,  Second  Prize,  £10. 
Harold  Hodgson,  St.  John's  Wood,  Certificate. 

Third  Tear's  Students. 

Alfred  Theodore  Rake,  Fordingbridge.  First  Prize,  £26. 

Thomas  Holmes,  Lancaster,  Second  Prize,  £'10. 

Thomas  Benjamin  Philip  Davies,  Milford  Haven,  Certificate. 

Second  Tear's  Slttdenls. 

Arthur  John  Sharp,  Bromley.  Kent,  First  Pri/.«'.  i;2o. 
Charles  SatcboU  Pantin.  Bliiokheath.  SiH-ond  Prize,  £10. 
Frederick  Gowhuid  Hopkins,  Entiold,  Certificate. 
William  John  Johnson,  Shefford,  Certificate. 
Francis  Jordan  Coleman,  Hunuiiinby,  Yorks,  Certificate. 
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First  Year's  Students. 

Arthur  Henry  Leete,  Wellingborough,  First  Prize,  £50. 
John  Alexander  Howard,  Oanonbury,  Second  Prize,  £25. 
Guy  Eugene  Manning,  Hammersmirh,  Certificate. 
Leopold  Ernest  Valentine  Every  Clayton,   Nelson,   Lancashire, 
Certificate. 

Open  Scholarships  in  Arts. 

Henry  Percival  Ferraby,  Bedford,  100  Guineas. 
George  Frederick  Still,  Tollington  Park,  50  Guineas. 

Open  Scholarships  in  Science. 

Francis  James  Steward,  Old  Charlton,  125  Guineas. 
Alfred  Salter,  Blackheath,  50  Guineas. 


Session  1890-91. 
Honorary  President.— Samuel  Wilks,  M.D.,  LL.D.,  F.R.S. 

Presidents. 

Messrs.  W.  F.  Colclough,  B.A.,  A.  E.  Durham,  B.A.,  H.  E.  Durham, 
B.A.,  J.  Fawcett,  J.  M.  Gill,  M.B.,  F.  W.  Hall,  H.  V.  Hickman, 
F.  G.  Hopkins,  A.  E.  Norburn,  A.  T.  Rake,  A.  J.  Sharp,  G.  B.  Smith, 
M.B.,  F.  G.  Swayne,  M.B.,  F.  G.  Vicars,  C.  F.  Wakefield,  H.  W. 
Webber. 

Exhibits  Committee. 

Messrs.  W.  F.  Colclough,  B.A.,  J.  M.  Gill,  F.  G.  Hopkins,  C.  F.  Wake- 
field. 

Honorary  Secretaries. 

L.  A.  Dunn,  M.S.,  Lauriston  E.  Shaw,  M.D. 

PEIZBMEN    FOE   THE   SESSION   1889-90. 

The  Treasurer's  Prize  of  £8  for  Essay  on  "  Heredity"  was  awarded 
to  Mr.  A.  J.  Sharp. 

The  Society's  Prizes  :  First,  £7,  was  awarded  to  Mr.  F.  G.  Hopkins, 
B.S.,  for  his  Paper  on  "  The  Chemical  Genesis  of  Physiological  Pig- 
ments ;"  Second,  Mr.  H.  E.  Durham,  £3,  for  his  Paper  on  "  Some 
Points  which  concern  Predisposition  and  Immunity  in  Disease."  An 
extra  Prize  of  £2  2s.  was  given  to  Mr.  F.  Colclough  for  his  Essay  on 
"  Heredity." 


CLINICAL  APPOINTMENTS  HELD  IN  THE  TEAR  1890. 


H.  E.  Cuff. 
A.  D.  Fripp. 
A.  E.  Norburn. 


HOUSE  PHYSICIANS. 

J.  W.  Russell.  A.  E.  Durham. 

H.  V.  Hickman.  J.  McD.  Gill. 

A.  T.  Brown. 
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A.  T.  Brown. 

A.  T.  MacConkey. 

S.  W.  Macllwaino. 


H0U8I  SUVOKORS. 

J.  W.  Smith. 
H.  J.  Hulman. 


P.  FtoBt 
F.  J.  NMt 


iabett 


A.  E.  Palmer. 
J.  W.  Roberts. 
C.  M.  Kitching. 
H.  J.  Holman. 
H.  A.  Smith. 


OB8TKTBI0   RBVIDBNTS. 

I     A.  L.  D.  MeuTM. 
H.  V.  Hickman. 
B.  G.  P.  LanHdown. 
G.  H.  S.  Daniell. 


R.  G.  Pollock. 
0.  R.  A.  Sutton. 
R.  S.  Fi-eeland. 
J.  H.  Bryant. 
F.  H.  Brown. 
H.  P.  O.  Manning. 
J.  Toang. 
W.  S.  M.  Smith. 
E.  H.  Baldock. 
W.  G.  Rogers. 

E.  G.  March. 
J.  M.  Thome. 
B.  W.  Hogarth. 
H.  W.  Webber. 
A.  E.  Kelsey. 

F.  A.  Osborn. 

F.  Colclough. 
E.  H.  Cartwright. 

G.  H. '  Knapp   (one 
month). 


SITROBONS'  DRBS8BRS. 

H.  M.  Jordan. 

C.  G.  Roberts. 
H.  W.  Whyte. 
v.  J.  Hodgson. 
A.  Thomas. 
W.  Winslow. 
W.  Carling. 

F.  Wc'llford. 
J.  VV.  F.  Jewell. 

D.  W.  Sam  ways. 
W.  K.  Steele. 
A.  0.  EUiman. 
A.  S.  Wohlinunn. 
T.  G.  Stevens. 

E.  M.  Dobinson. 
H.  W.John. 

F.  D.  Lumley. 
F.  E.  Williams. 

W.   A.    Bryant  (two 
months). 


J.  McD.  QUI. 
J.  W.  RusMjll. 
0.  Spurrcll. 
Scott. 


W.J. 


W.  E.  8.  Cobb. 
0.  D.  H.  Ralph. 
H.  B.  Rygate. 
H.  Hodgson. 

D.  T.  June*. 

E.  G.  March. 

F.  G.  Vican. 
W.  Carling. 
A.  Thomas. 
W.  H.  Dixon. 

G.  Pender.Smith. 
H.  A.  Bryant. 

D.  S.  Long. 

A.  H.  Mellows. 

E.  J.  Lang. 

W.  J.  RobertMm. 
A.  E.  Tebb. 
E.  Cornish. 
H.  St.  J.  Eraser  (one 
month). 


J.  Fawcett. 
J.  W.  Russell. 
A.  E.  Durham. 
H.  A.  Smith. 
A.  S.  Wohlmann. 
T.  G.  Stevens. 
E.  S.  Blaker. 
E.  W.  Wheatcroft. 


CLINICAL  ASSISTANTS. 

J.  W.  Roberts. 
J.  H.  Bryant. 

A.  H.  Meadows. 
F.  H.  Brown. 

B.  W.  Hogarth. 
E.  J.  D.  Mitchell. 
S.  J.  Roberta. 

A.  T.  White. 


H.  W.  Webber. 
W.  Wingate. 
J.  Toung. 
W.  S.  M.  Smith. 
F.  G.  Swayne. 

D.  S.  Long. 

C.  R.  A.  Sutton. 

E.  M.  Pilcher. 


DRESSERS   IN   THE   BTB  WARDS. 


F.  S.  Wood. 

R.  G.  P.  Lansdown. 

J.  McD.  Gill. 

F.  W.  Hall. 

J.  Fawcett. 

H.  A.  Smith. 

0.  D.  H.  Ralph. 

N.  B.  Clowes. 


F.  G.  Swayno. 

J.  P.  Peudlcbury. 

G.  H.  S.  Daniell. 

F.  D.  Lumley. 

G.  H.  Knapp. 
W.  D.  Spurrell. 
A.  E.  Kt'isoy. 
J.  M.  Thome. 


N.  L.  Richards. 
C.  Spurrell. 
J.  S.  Richards. 
0.  R.  A.  SattoB. 

B.  8.  Freeland. 

C.  O.  Roberta. 

O.  W.  FeatheratOM. 
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DENTAL   SUEGEONS     DRESSERS. 


F.  J.  Nisbett. 
F.  W.  Ta  Bois. 
J.  M.  Thorne. 
E.  P.  Donston. 
0.  Spurrell. 
H.  J.  L.  Wales. 
V.  H.  Ban-. 
J.  Young.   , 


E.  Cornisli. 

E.  H.  Baldock. 
M.  Jenkins. 
W.  A.  Higgs. 
H.  G.  Biddle. 

F.  D.  Lumley. 

E.  M.  Rooke. 

D.  W.  Samways. 
A.  H.  Meadows. 

D.  S.  Long. 
H.  A.  Bryant. 
W.  K.  Steele. 

F.  E.  Williams. 

E.  H.  Cartwi-ight. 
E/.  L.  Wason. 


W.  E.  S.  Cobb. 

J.  S.  Richards. 

H.  Richardson. 

W.  D.  Spurrell. 
i     F.  D.  Lumley. 

A.  G.  Buchanan. 
!     W.  E.  Alston. 
i     H.  G.  Hovvitt. 

MEDICAL   WARD    CLERKS. 

S.  J.  Roberts. 

E.  E.  Bensley. 

H.  E.  Worthington. 

T.  I.  Mills. 

C.  Braithwaite. 

E.  E.  B.  Landon. 
j     W.  A.  Haslam. 
I     H.  B.  Wilkinson. 
I     P.  M.  May. 
I     W.  D.  Loveday. 

H.  St.  J.  Eraser. 

A.  T.  Rake. 

T.  Holmes. 

T.  B.  P.  Davies. 

A.  Reeves. 


P.  A.  Robinson. 
P.  Hariison. 
H.  Stoner. 
T.  S.  Robson. 
W.  H.  Dixon. 
R.  G.  James. 
W.  K.  Steele. 
R.  Apthorpe. 


A.  T.  Jago. 

R.  Gillbard. 

C.  E.  Salter. 

G.  Sichel. 

W.  T.  B.  Donnelly. 

T.  R.  Taylor. 

C.  M.  Fleury. 

0.  E.  Moffatt. 

A.  W.  Sheen. 

A.  M.  Daldy. 

E.  T.  E.  Hamilton. 

G.  Binder. 

0.  E.  Morice. 

H.  E.  Durham. 

J.  E.  Ooulson. 


ASSISTANT  SURGEONS     DRESSERS. 


E.  E.  Bensley. 
A.  L.  Allworth. 
W.  Poole. 
S.  J.  Roberts. 
J.  E.  Ooulson. 
G.  Pinder. 
H.  K.  Rayson. 
J.  H.  Barnes. 
H.  Hodgson. 
E.  H.  Cartwright. 
G.  F.  Birdwood. 
C.  R.  B.  Spencer. 
H.  B.  Bolus. 
J.  J.  Browne. 
A.  M.  Daniel. 
W.  H.  B.  Hall. 
O.  C.  Worthington. 
0.  B.  Braithwaite. 
P.  M.  May. 


H.  A.  Bryant. 
A.  H.  Godson. 
0.  N.  Thomas. 
W.  H.  Fisher. 
P.  Lord. 
F.  C  Young. 
A.  Reeves. 
A.  T.  Jago. 
H.  G.  Biddle. 
R.  Gillbard. 
W.  S.  Frith. 
C.  G.  Morice. 
J.  R.  R.  Pollock. 
F.  W.  Wilson. 

E.  G.  Evans. 

F.  P.  S.  Cresswell. 
H.  E.  Worthington. 
H.  B.  Wilkinson. 


W.  D.  Loveday. 
G.  Sichel. 
0.  E.  Salter. 
A.  W.  Sheen. 
F.  M.  Turner. 
J.  H.  Muncaster. 
C.  E.  Pollock. 
V.  H.  Barr. 
J.  R.  Thoinas. 
W.  Colclough. 
C.  0.  Elliott. 
W.  H.  Dixon. 
T.  H.  Evans. 
E.  E.  B.  Landon. 
S.  Croneen. 
W.  A.  Haslam. 
H.  St.  J.  Eraser. 
T.  Holmes. 


DRESSERS    IN   THE    SURGERY. 


H.  E.  Worthington. 

C  B.  Braithwaite. 

C.  E.  Salter. 

N.  Instone. 

E.  E.  B.  Landon. 

A.  M.  Daldy. 


E.  G.  Evans. 
C.  C.  Elliott. 
W.  D.  Loveday. 
C.  M.  Fleury. 
H.  St.  J.  Eraser. 
P.  M.  May. 


F.  M.  Turner. 
A.  M.  Daniel. 
J.  R.  Evans. 
F.  C.  Steam. 
C.  E.  Moflfatt. 
A.  T.  Rake. 
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AUBAL  BUBOBONK*  DBBSSBBH. 


J.  YoUD|;. 

W.  G.  Beyti. 
W.  Wintfow. 

A.  8biUito«. 

B.  0.  James. 

H.  V.  Hickman. 

W.  K.  Steele. 

0.  8.  Spong. 
H.  Riobardaon. 

J.  W.  RusMll. 

G.  W.  Featheratone. 

W.  D.  Spurrell. 

0.  R.  Orubatu. 

G.  Maoketon. 

A88I8TAMT   PHY8I0IA98'  CLBBK8. 

B.  W.  Hogarth. 

A.  R.  Lacey. 

A.  T.  Whit^ 

W.  Winslow. 

H.  B.  Rygate. 

C.  E.  PoUook. 

T.  I.  Mills. 

W.  B.  Donnelley. 

T.  H.  Evans. 

0.  B.  Biuithwaito. 

A.  M.  Daldy. 

J.  0.  Williams. 

F.  Colclough. 

F.  G.  Saffrey. 

W.  H.  B.  Hall. 

D.  W.  Saujwiiys. 

D.  8.  Long. 

F.  D.  Lumley. 

H.  E.  WorthinKton. 

G.  H.  Knapp. 

F.  E.  Williams. 

F.  W.  Hall. 

H.  B.  Wilkinson. 

E.  H.  Oartwright 

C.  E.  SalttT. 

E.  T.  E.  Hamilton. 

V.  H.  Barr. 

H.  L.  E.  Wilka. 

POST-MOBTBM  0LBBK8. 

B.  W.  Hogarth. 

A.  A.  Grosvenor. 

A.  L.  Roper. 

A.  C.  Ellinian. 

E.  T.  E.  Hamilton. 

J.  D.  Thomas. 

F.  Colclough. 

H.  L,  E.  Wilks. 

H.  B.  Bolus. 

H.  E.  Durham. 

J.  S.  Barnes. 

T.  I.  Mills. 

E.  M.  Pilcher. 

A.  T.  White. 

J.  R.  R.  Pollock. 

J.  H.  Muncaster. 

E.  W.Wheatcroft. 

W.  Poole. 

F.  G.  Saffrey. 

O] 

3STETRIC  WABD  CLEBK 

8. 

F.  G.  SaflFrey. 

G.  Mackeson. 

P.  A.  Osborn. 

W.  Wingate. 

G.  W.  A.  MitcheU. 

N.  L.  Richards  (six 

W.  Carling. 

H.  Meyrick-Jones. 

weeks). 

A.  E.  Norris. 

J.  C.  Bates. 

A.  AUport. 

W.  E.  Sturges-Jones. 

OBSTE 

IRIC  OUT.PATIBNT8'  CI 

ARKS. 

W.  Winslow. 

F.  A.  Osborn. 

J.  Young. 

F.  G.  Satfrey. 

F.  Colclough. 

R.  H.  Luce. 

T.  H.  Evans. 

G.  T.  Birdwood. 

W.  E.  AlsUm. 

F.  M.  Turner. 

H.  J.  L.  Wales. 

A.  G.  Buchanan. 

F.  W.  Wellford. 

F.  0.  Steam. 

J.  H.  Bosteed. 

A.  Thomas. 

S.  J.  Roberts. 

E.  £.  W.  Roe. 

DRESSERS 

i  IN  THE  THROAT  DKPi 

iBTMBNT. 

P.  Pumell. 

F.  W.  Hall. 

P.  S.  Wood. 

V.  J.  Hodgson. 

F.  G.  Vicars. 

J.  S.  Richards. 

E.  M.  Dohinson. 

A.  E.  Darham. 

J.  H.  Bryant. 

A.  B.  Hudson. 

J.  W.  Russell. 

G.  H.  Knapp. 

F.  G.  Saffrev. 

J.  Fawcett. 

H.  £.  Richardson. 

R.  E.  Williams. 
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EXTERN    OBSTETRIC   ATTENDANTS. 


A.  Thomas. 

E.  G.  March. 

F.  M.  Russell. 
A.  Allport. 

F.  E.  Williams. 
A.  L.  AUworth. 
V.  H.  Barr. 
C.  E.  Pollock. 
H.  A.  Bryant. 
W.  S.  Frith. 
F.  0.  Young. 
T.  S.  Jackson. 
A.  M.  Daniel. 
T.  I.  Mills. 

E.  H.  Cartwright. 

F.  Colclough. 

J.  R.  R.  Pollock. 


H.  J.  Wales. 
H.  G.  Biddle. 
A.  H.  Meadows. 
T.  H.  Evans. 

E.  G.  Evans. 
H.  P.  Barker. 

D.  W.  Sam  ways. 

F.  M.  Turner. 

F.  C.  Stearn. 

E.  G.  Lang. 
A.  T.  White. 

G.  A.  Skinner. 
H.  C.  Sharp. 
J.  D.  Thomas. 
E.  E.  Bensley. 
J.  W.  Eastment. 
E.  W.  Wheatcroft. 


E.  Cornish. 
W.  A.  Higgs. 
E.  H.  Baldock. 
H.  Hodgson. 
W.  G.  Rogers. 
J.  W.  F.  Jewell. 
H.  L.  E.  Wilks. 

E.  Huntley. 
A.  H.  Godson. 
J.  O.  Williams. 
A.  G.  Buchanan. 
A.  E.  Norris. 

F.  W.  Wilson. 
S.  G.  Floyd. 

D.  A.  W.  Martin. 
F.  P.  S.  Cresswell. 


P.  Lord. 
T.  I.  Mills. 
W.  A.  Haslam. 
R.  Gillbard. 
G.  Sichel. 
H.  W.  Wilkinson. 
F.  W.  Wilson. 
A.  H.  Godson. 
W.  H.  Fisher. 
C.  N.  Thomas. 
W.  S.  Frith. 
F.  0.  Young. 
A.  W.  Sheen- 

E.  T.  E.  Hamilton. 

F.  P.  S.  Cresswell. 
R.  L.  Wason. 
W.  T.  B.  Donnelley. 
T.  Holmes. 
T.  R.  Taylor. 
0.  G.  Morice. 
J.  W.  Taylor. 
R.  E.  G.  Phillips. 
M.  Craig. 
C.  E.  Cooper. 
E.  S.  Dukes. 


SURGICAL   WARD   CLERKS. 

T.  S.  Jackson.  1 

A.  Allport.  I 

H.  J.  L.  Wales. 

E.  E.  Frazer. 
C.  M.  Fleury. 

F.  0.  Stearn. 
T.  S.  Robson. 
J.  S.  Barnes. 
J.  R.  Evans. 
A.  M.  Daniel. 

G.  T.  Birdwood. 
T.  H.  Evans. 

E.  P.  H.  Lulham. 
J.  O.  Williams. 
A.  G.  Buchanan. 
J.  D.  Thomas. 
R.  H.  Luce. 

F.  P.  Bush. 
F.  A.  Robinson. 
H.  A.  Hinds. 
C.  S.  Pantin. 
H.  Cooper. 
J.  H.  Joyce. 
J.  H.  Godson. 
W.  J.  Johnson. 


E.  Huntley. 
S.  G.  Floyd. 
T.  D.  Lister. 
W.  Bligh. 
S.  Ci-oneen. 
A.  M.  Jones. 
J.  J.  E.  Biggs. 
J.  H.  Compton. 
E.  E.  W.  Roe. 
J.  W.  H.  Eyre. 
W.  Poole. 
A.  L.  Roper. 
H.  0.  Sharp, 
S.  Cresswell. 
C.  N.  Greenway. 
G.  H.  Field. 
W.  E.  Alston. 
P.  E.  Bearblock. 

E.  Reid. 

H.  D.  Eccles. 
A.  J.  Sharp. 
W.  J.  Harris. 

F.  M.  Day. 

F.  J.  Coleman. 


ASSISTANT  surgeons'   CLERKS. 


R.  G.  James. 
J.  W.  F.  Eyre. 
H.  C.  Sharp. 
F.  C.  Stearn. 
J.  R.  Evans. 
H.  J.  L.  Wales. 
F.  Hazell. 
E.  S.  Dukes. 


C.  M.  Fleury. 
A.  T.  Rake. 
C.  E.  Carpmael. 
E.  L.  Adams. 
A.  F.  Clarke. 
T.  S.  Robson. 
W.  H.  Jewell. 
E.  Ransome. 


T.  H.  Evans. 
A.  M.  Daldy. 
E.  L.  Adams. 
G.  Binder. 
G.  T.  Birdwood. 
W.  C.  C.  Park. 
R.  H.  Luce. 
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DENTAL  SCHOOL. 
APPOINTMENTS  HELD  DURING  THE  TEAR  1880. 

A88I8TANT   DENTAL  HOOBI  SUBOIOM. 
F.  W.  Tft  Boit. 

CURAT0B8  OF  LABOBATOBT. 

H.  O.  W.  Harris.  I  P.  Harrison. 


DBE88ER8  IN   THE   EXTBACTIOM  BOOM. 


E.  P.  Donston. 
S.  R.  Apthorpe. 
0.  Read. 


H.  B.  Stoner. 
F.  W.  Ta  Boi^ 


P.  Harrison. 
H.  O.  Howitt. 


DBB8SI1B8  IN  THE  OAS  ROOM. 


H.  O.  W.  Harris. 
M.  F.  Hopsun. 
P.  Harrison. 


H.  B.  Stoner. 
F.  Haynes. 


F.  W.  Ta^Boia. 
J.  S.  SewiU. 


LIST 


GENTLEMEN  EDUCATED  AT  GUY'S   HOSPITAL 

WHO   HAVE   PASSED   THE 

EXAMINATIONS  OP  THE  SEVERAL  UNIVERSITIES,  COLLEGES, 

&c.  &c.. 
In  the  Yeae  1891. 


Unifjtx^itp  of  (©^fortJ. 


Mnal  Examination  for  the  Degrees  of  Bachelor  of  Medicine  and  Surgery. 
F.  H.  Burton-Brown. 


Mnihtviit^si  of  Cambn'nge. 

Examination  for  the  Degree  of  Doctor  of  Medicine. 

B.  B.  Connolly. 

Third  Examination  for  the  Degree  of  Bachelor  of  Medicine. 

Part  II. 

H.  B.  Bolus. 


W.  Carling. 
F.  Colclough. 
M.  Craig, 
H.  E.  Durham. 


A.  M.  Daniel. 
H.  E.  Durham. 
T.  H.  Evans. 
J.  H.!Joyce. 


Part  I. 


T.  H.  Evans. 
W.  H.  Fisher. 
F.  J.  Gillibrand. 
A.  H.  Godson. 
F.  M.  Turner. 


G.  Binder. 
C.  N.  Thomas. 
J.  D.  Thomas. 
F.  C.  Young. 


Second  Examination  for  the  Degree  of  Bachelor  of  Medicine. 
Part  II. 


C.  S.  Bond. 
L.  C.  Burrell. 
E.  R.  Delbruck. 


H.  M.  Stewart. 


W.  L.  Garner. 
T.  P.  King. 
E.  A.  Peters. 
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Part  I. 
E.  A. 


C.  L.  Hopkini.        _         I  B.  W.  M.  A.  Key. 

\.  Peters. 


Ctnibcitftlp  of  lonoon. 
Examination  for  the  Degree  of  Doctor  (^  Mtdieine. 

0.  HcO.  Kitching. 
W.  J.  MuiUurd. 
R.  O.  Motbursole. 
J.  8.  Richards. 
T.  F.  RioketU. 
J.  Robertson. 
A.  Soott. 
H.  W.  Webber. 


E.  H.  Brock. 
J.  H.  Bryant 
H.  E.  Caff. 
P.  C.  Evans. 
J.  Fawcett. 
J.  McD.  Gill. 

F.  W.  HttU. 


Iksamination  for  the  Degree  of  Bachelor  of  Surgery. 

First  Division. 

W.  G.  Rogers 

Obtained  Firtt-Claaa  Honour: 

T.  B.  P.  Davies,  |  H.  Hodgson, 

Obtained  Second- CtoM  Ilononri. 

A.  T.  Bake,  |  A.  S.  Woblmann. 

Obtained  Third-Claet  Honouri. 

B.  W.  Hogarth. 

Second  Division. 

J.  Lloyd  Roberts 

Obtained  First-  data  Honoura. 

S.  Baeno  de  Mesquita.        I  A.  E.  Tebb. 


0.  £.  Salter. 


J.  Young. 


A.  Thomas. 


Final  Examination  for  the  Degree  of  Bachelor  of  Medicine, 

May. 

First  Division. 

W.  G.  Rogers. 

Second  Division. 
H.  V.  Hickman. 

October. 
First  Division. 
T.  B.  P.  Davies 
Honoura   in    Medicine,  and 


Obtained   Second- Claat 


Tkird-CUua  Homtmn  im 


Forenaie  Medicine. 


¥ 
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B.  W.  Hogarth 

Obtained    Third- Class  Honours  in   Medicine,   and   Second-Class  Honours   in 
Obstetric  Medicine  and  in  Forensic  Medicine. 

A.  T.  Rake 

Obtained  Second-Class  Sonours  in  Medicine,  in   Obstetric  Medicine,  and  in 

Forensic  Medicine. 

H.  Hodgson.  |  A.  S.  Wohlmann. 

J.  Young. 

Second  Division. 

A.  Thon^as 

Obtained  Third- Class  Honours  in  Obstetric  Medicine. 

G.  E.  Salter.  |  F.  P.  Sarjant. 

A.  E.  Tebb. 


Intermediate  Examination  in  Medicine. 

January. 

Second  Division. 

R.  0.  Kirkby.  |  T.  D.  Manning. 

Excluding  Physiology. 

Second  Division. 

E.  L.  Adams.  |  A.  P.  Allan. 

Physiology  only. 

Second  Division. 

A.  H.  Card.  |  W.  H.  Jewell. 

W.  C.  C.  Park. 

July. 

Honours  Examination. 

J.  A.  Howard 

Obtained  the  Exhibition  and  Gold  Medal  in  Organic  Chemistry,  and  Honowrs 

in  Materia  Medica  and  Pharmaceutical  Chemistry. 

A.  H.  Leete 

Obtained  Honours  in  Physiology  and  Histology. 

L.  E.  V.  Every- Clayton 

Obtained  Honours  in  Materia  Medica  and  Pharmaceutical  Chemistry. 

Pass  List. 

First  Division. 

G.  E.  Manning. 

Second  Division. 

E.  H.  Drake.  |      G.  L.  Eastes.  |      P.  McK.  0.  Wilmot. 

Excluding  Physiology. 

Second  Division. 

W.  E.  de  Korte. 
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E.  L.  Adams. 


Phffiiology  only. 
Second  Diviuon. 
A.  P.  AUu. 


F.H«z«U. 


IntermediaU  Ejeaminaium  in  8ei»net. 

PaM  Liat. 

Fint  Division. 

G.  D.  Lander. 


Preliminary  Scientifie  {M.B.)  Btaminatiwi, 

January. 

Entire  Examination. 

Pass  List. 

First  Division. 

T.  H.  Green. 

Chemiatry  and  Phytics  only. 


W.  E.  Cross. 
A.  Eamsbaw. 
0.  J.  Harnett. 

C.  H.  Murray. 

D.  L.  Smith. 
H.  J.  Spon. 


Biology  only. 


D.  Rice. 
H.  M.  Wise. 


J.  R.  Stein  baoser. 
T.  M.  Thomas. 
8.  Whicher. 


H.  P.  Ferraby. 
P.  H.  Haylett. 


Chemistry  only. 
H.  F.  Turner. 

July. 

Entire  Examination. 

Second  Division. 


J.  Howell. 
D.  B.  Todd. 


C.  H.  Murray. 


Chemislry  and  Phytic*  only. 


S.  Whicher. 

Biology  only. 

J.  Moore. 


D.  L.  Smith. 


GInibtrditp  of  fiuri)ain. 

Examination  for  the  Degree  of  Doctor  of  Medicine. 
L.  W.  Keiffenbeim.  |  R.  G.  P.  Lonsdowa. 

Final  Examination  for  the  Degree  of  Bachelor  of  Medicin*. 
T.  Carr  (Honours).  I  J.  V.  Blachford. 
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Examination  for  the  Degree  of  Bachelor  of  Surgery. 

J.  Y.  Blachford. 

Second  Examination  for  the  Degree  of  Bachelor  of  Medicine. 

A.  G.  Cooley. 

First  Examination  for  the  Degree  of  Bachelor  of  Medicine. 

Chemistry  and  Chemical  Physics  and  Botany. 


W.  T.  B.  Donnelley. 
E.  R.  Fothergill. 
G.  Jiminez. 
W.  F.  Miller. 


W.  H.  Peake. 
F.  W.  Rowland. 
W.  J.  Rowland, 
F,  Zumbado. 


Final  Examination  for  the  Degree  of  Bachelor  of  Medicine  and  Surgery. 

S.  H.  Burnett. 


i^atjal  IHttJtcal  ^ertjtce. 


E.  M.  Dobinson. 
A.  E.  Kelsey. 
H.  B.  Marriott. 


G.  McGregor. 
N.  L.  Richards. 
E.  E.  P.  Tindall. 


W.  G.  Beyts.  |  E.  M.  Pilcher. 


A.  T.  Brown.  |  F.  H.  Burton-Brown. 


I^ogal  Cullege  of  ^fjvskmxs. 

Examination  for  the  Membership. 
H.  J.  Campbell.  |  E.  H.  Starling. 


Final  Eeeamination  for  the  Licence. 
January. 


M.  Adler. 
W.  C.  Burt, 
T,  S,  Coombe, 
F.  W,  Foster, 


R.  S.  Freeland. 
H.  B.  Rygate, 
D,  W,  Samways, 


J,  A,  Ward, 
W.  Winslow. 
J,  Young. 
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J.  E.  0.  Allott. 
W.  G.  Brett. 
E.  Gomisb. 
G.  W.  B    Feather, 
stone. 


H.  S.  Archdall. 
M  Craig. 
T.  B.  P.  Davies. 
E.  M.  DobinaoD. 


E.  H.  Baldock. 
W.  E.  S.  Oobb. 
A.  M.  Daldy. 


April. 
A.  T.  Rake. 
H.  Riobardsoii. 
W.  O.  Rogers. 
W.  D.  Spurrell. 

July. 

J.  W.  Emmet. 
A.  A.  Grotvenor. 
J.  W.  P.  Jewell. 

October. 

E.  T.  E.  Hamilton. 
A.  B.  Hudson. 
E.  J.  Lang. 


A.  Thomaa. 
H.  L.  E.  WUka. 
J.  0.  BatM. 


8.  H.  Lucy. 
0.  E.  Salt«r. 
J.  8. 8ewiU. 


A.  H.  Meadowa. 
0.  E.  FoUook. 
T.  B.  Taylor. 


iSiovnl  CoHrgt  of  J^urgrontf. 

Final  Examination  far  the  Fellowship. 

E.  J.  Morley.  |  J.  Lloyd  Roberta. 

First  Examination  for  the  Fellowship. 


D.  M.  Beddoe. 
A.  Chaning-Pearce. 
W.  J.  Harris. 
H.  M.  Jordan. 


G.  Lawrence. 
J.  B.  Leathes. 
B.  H.  Luce. 


G.  8.  Pantin. 
D.  W.  Samways. 
A.  J.  Sharp. 


Final  Examination  for  the  Membership. 
January. 


M.  Adler. 
W.  0.  Burt. 
T.  S.  Coombe. 


J.  E.  0.  Allott. 
W.  G.  Brett. 
E.  Coraish. 
G.    W.    B.   Feather, 
stone. 


H.  S.  ArcbdaU. 
M.  Craig. 
T.  B.  P.  Davies. 
E.  M.  Dobinson. 


W.  E.  S.  Cobb. 

A.  M.  Daldy. 

E.  T.  E.  Hamilton. 


R.  S.  Freeland. 
H.  B.  Rygate. 

D.  W.  Samwaya. 

April. 

A.  T.  Rake. 
H.  Richardson. 
W.  G.  Rogers. 
W.  D.  Spurrell. 

July. 

J.  W.  Emmet. 
A.  A.  Grosvenor. 
J.  W.  F.  Jewell. 

October. 

A.  B.  Hudson. 

E.  J.  Lang. 

A.  H.  Me^ows. 


W.  Winslow. 
J.  Young. 


A.  Thomas. 
H.  L.  E.  Wilka. 
J.  C.  Bates. 


8.  H.  Lucy. 
0.  E.  Salter. 
J.  8.  SewiU. 


0.  E.  Pollock. 
T.  R.  Tsylor. 


Final  Examination  for  the  Lieenee  in  Dental  Surgery. 
F.  Haynes.  |    M.  F.  Hopeon.  |    F.  W.  Ta  Bois,  jun. 
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The  Treasurer's  Gold  Medal  for  Clinical  Medicine. 

John  Henry  Bryant,  Ilminster. 

The  Treasurer's  Gold  Medal  for  Clinical  Surgery. 
John  Henry  Bryant,  Ilminster. 

Gumey  Hoare  Prize  for  Clinical  Study. 
Arthur  Stanley  Wohlmann,  Hertford. 

Beaney  Prize  for  Pathology. 
John  Henry  Bryant,  Ilminster. 

Golding-Bird  Prize  and  Gold  Medal. 
Alfred  Theodore  Rake,  Fordingbridge. 

Michael  Harris  Prize  for  Anatomy. 
Guy  Eugene  Manning,  Hammersmith. 

The  Arthur  Durham  Prizes  for  Dissection. 

First  Tear's  Students. 

James  Henry  Horton,  Charlton,  Prize  £5. 

Murray  Parry  Jones,  Towyn,  Certificate. 

Charles  Herbert  Fagge,  Lutterworth,  Certificate. 

Henry  Alford  Moffat,  Grahamstown,  Cape  Colony,  Certificate. 

Second  Te&r's  Students. 

Charles  Satchell  Pantin,  Blackheath,  Prize  £15. 
Edwin  Shelton  Roberts,  Penygroes,  Certificate. 

Fourth  Tear's  Students. 

Thomas  Benjamin  Philip  Davies,  Milford  Haven, ")  equal, 
Alfred  Theodore  Rake,  Fordingbridge,  j  £17  10«.  each. 

Arthur  Mantell  Daldy,  Romford,  Certificate. 

Third  Tear's  Students. 

Arthur  John  Sharp,  Bromley,  Kent,  First  Prize,  £25. 
William  John  Johnson,  Shefford,  Second  Prize,  £10. 
Francis  Jordan  Coleman,  Hunmanby,  Torks,  Certificate. 
George  Frederic  Still,  ToUington  Park,  Certificate. 

Second  Tear's  Students,  1890. 

Arthur  John  Sharp,  Bromley,  Kent,  First  Prize,  £25. 
Charles  Satchell  Pantin,  Blackheath,  Second  Prize,  £10. 
Frederick  Gowland  Hopkins,  Enfield,  Certificate. 
William  John  Johnson,  Shefford,  Certificate. 
Francis  Jordan  Coleman,  Hunmanby,  Torks,  Cei'tificate. 


Hotpital  Appointments  held  in  the  year  1801.         878 

First  Ymt**  BtndenU,  lt»0. 

Arthur  Henrr  Leei«,  Wellingboroagb.  First  PriM,  £50. 
Jubu  Alexander  Howard,  Canunbur/,  Second  Pris«,  £25. 
Guy  Eu^euu  Manning,  Huiuuioramitb,  Certificate. 
Leopold  Ernest  Valentine  Every-Olajton,  Nelson,  Lancashire, 

Certificate. 

Open  8eholarihip$  in  Arts. 

Gerald  Burton-Brown,  Cambridge,  100  Guineas. 
Norman  Lavers,  Boss,  Tasmania,  50  Guineas. 

Open  8cholar$hipt  in  Seienee. 

Arthur  George  Butler,  Beckenham,     *)  i       i.  ^  j  i 

Peter  Henry  Haylett,  Kimberley.  f  '*'^,  r*^  '^u    ' 

Hugh  Milton  Stewart,  Beckenham.      )      ****  ^'  *•**• 


9i)]?^i(al  j^orirtn. 

Session  1891.2. 

Honorary  President.— S.  WlLKS,  M.D..  F.B.S. 

Presidents. 
Messrs.  F.  Colclough,  B.A.,  M.B.,  A.  M.  Daldy.  A.  E.  Durham.  M.A., 
M.B.,  B.S.,  H.  E.  Durham,  M.A.,  J.  Fawcett,  M.B.,  B.S.,  F.  W.  Hall, 
M.B..  B.S.,  F.  6.  Hopkins,  B.Sc,  J.  B.  Leatbes,  B.A.,  G.  Mackeaon, 
F.  Meadows  Turner.  B.A.,  A.  T.  Rjike.  A.  J.  Sharp,  F.  G.  Swayne.  B.A., 
M.B..  B.S.,  C.  F.  Wakefield,  H.  W.  Webber,  M.B..  T.  B.  Taylor,  B.Sc. 

Exhibito  Committee. 
Messrs.  G.  Mackeson,  T.  B.  Taylor,  A.  T.  Bake,  A.  J.  Sharp. 

Photographic  Committee. 
Messrs.  E.  H.  Cartwright,  B.A..  F.  Colclough,  B.A.,  P.  Hacqaoil. 
T.  S.  Jackson,  D.  W.  Samways,  D.Sc.,  M.B..  B.C. 

Honorary  Secretaries.— L.  A.  DuNN,  M.S.,  L.  E.  Shaw,  M.D. 
PRIZEMEN   FOR  THE   SESSION    1890-1. 

The  Treasurer's  Pnze  of  £8  was  awarded  to  Mr.  F.  Meadows  Tamer, 
for  his  Essay  on  "  Inflammation." 

The  Society's  Prizes,  First,  £7,  was  awarded  to  Mr.  T.  B.  Taylor, 
B.Sc.,  for  his  Paper  on  *'  Protoplasm." 

The  Speaking  Prize  of  £4  for  Senior  Students  was  given  to  Mr.  A.  M. 
Daldy. 

An  Extra  Speaking  Prize  of  £3  was  awarded  to  Mr.  O.  Mackeson. 


CLINICAL  APPOINTMENTS  HELD  IN  THE  TEAB  1881. 


HOnSB    PHYSICIANS. 


H.  Austen  Smith.      I    J.  Fawcett.  i    C-  MoG.  Kitching. 

F.W.Hall.  I    H.  Webber.  I    J.  H.  Bryant. 
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C.  Spurrell. 

A.  H.  Woblmann. 

R.  G.  P.  Lansdown. 


T.  G.  Stevens. 
J.  H.  Bryant. 
J.  Fawcett. 
J.  S.  Richards. 


HOUSE   SURGEONS. 

H.  M,  Jordan. 
G.  H.  S.  Daniell. 
F.  G.  Swayne. 

OBSTETRIC   RESIDENTS. 

C.  R.  A.  Sutton. 
H.  Hodgson. 

D.  W.  Samways. 
W.  G.  Rogers. 


W.  A.  Haslam. 

H.  L.  E.  Wilks. 

S.  J.  Roberts. 

G.  Sichel. 

A.  T.  Rake. 

H.  E.  Durham. 

T.  B.  P.  Davies. 

H.  B.  Wilkinson. 

C.  E.  Salter. 

A.  W.  Sheen. 

C  Braithwaite. 

W.  A.  Higgs. 

J.  W.  Emmet. 

W.  D.  Spurrell. 

A.  T.  Jago. 

J.  E.  Coulson. 

S.  R.  H.  Lucy. 

R.Simons (2  months). 

A.  Reeves. 

J.  H.  Muncaster. 

C.  M.  Fleury. 

F.  M.  Turner. 


surgeons'   DRESSERS. 

J.  S.  Barnes. 

E.  T.  E.  Hamilton. 
T.  R.  Taylor. 

A.  M.  Daldy. 
P.  M.  May. 

F.  C.  Young. 
C.  C.  Elliott. 
R.  Gillbard. 

F.  G.  Saffrey. 
C.  G.  Morice. 
A.  H.  Godson. 
W.  H.  Fisher. 
W.  H.  Frith. 

G.  T.  Birdwood. 
G.  Mackeson. 

J.  D.  Thomas. 
R.  L.  Wason. 
C.  N.  Thomas. 
O.  C.  Worthington. 
W.  Bligh. 
T.  H.  Evans. 


T.  F.  Ricketts. 
A.  Thomas. 
H.  Hodgson. 
C.  G.  Roberts. 
W.  Winslow. 
"W.  G.  Rogers. 
"W.  T.  B.  Donnelly. 
H.  Richardson. 


CLINICAL  ASSISTANTS. 

J.  W.  F.  Jewell. 
I    W.  E.  S.  Cobb. 
I     E.  G.  March. 
I     W.  Carling. 
'     C  Braithwaite. 

J.  E.  Coulson. 
1     E.  E.  B.  Landon. 

C.E.  Pollock. 


T.  G.  Stevens. 
F.  Wellford. 


C.  G.  Roberts. 
A.  E.  Norburn. 
F.  S.  Wood. 
F.  G.  Swayne. 


W.  T.  B.  Donnelly. 

E.  E.  Frazer. 
H.  J.  L.  Wales. 
T.  D.  Lister. 

F.  P.  S.  Cresswell. 
H.  St.  J.  Eraser. 
C.  E.  Pollock. 

E.  Huntley. 

F.  C.  Stearn. 
E.  J.  H.  Budge. 
A.  P.  H.  Lulham. 
T.  S.  Robson. 

J.  O.  Williams. 
J.  R.  Evans. 
A.  G.  Buchanan. 
M.  Craig. 
S.  G.  Floyd. 
W.  E.  Alston. 
A.  Allport. 
E.  E.  B.  Landon. 
H.  G.  Biddle. 


F.  C.  Stearn. 
T.  B.  B.  Davies. 
H.  B.  Bolus. 
F.  W.  Wilson. 
C.  E.  Salter. 
T.  Holmes. 
A..  W.  Sheen. 
H.  B.  Wilkinson. 


DRESSERS   IN   THE    EYE   WARDS. 


J.  V.  Blachford. 
J.  A.  Ward. 
A.  S.  Woblmann. 
W.  I.  Robertson. 
A.  Thomas. 
W.  F.  Colclough. 
D.  S.  Long. 
W.     Winslow     (two 
months). 


G.  Pender  Smith  (two 

months). 
A.  C.  Elliman. 
J.  W.  Smith. 

D.  W.  Samways. 
R.  E.  Williams. 

E.  M.  Dobinson. 
V.  J.  Hodgson. 
H.  B.  Rygate. 


J.  Young. 
F.  A.  Osborn. 
H.  E.  Durham. 
W.  Carling. 
J.  W.  F.  Jewell. 
H.  Hodgson. 
W.  E.  S.  Cobb. 
E.  H.  Cartwright. 
W.  A.  HiggB. 
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DBNTAL  SUBOBOKt'  DBMSBM. 


A.  A.  Grosvenor. 
A.  0.  Elliman. 
E.  Cornish. 
J.  R.  R.  Pollock. 


C.  F.  Wakefield. 
P.  Lord. 
E.  K  Frazer. 
J.  H.  Muncaster. 

E.  P.  H.  Lulham. 
H.  J.  L.  Wales. 
T.  S.  Robson. 

F.  0.  Steam. 
0.  C.  Elliott. 
A.  H.  Godson. 

G.  P.  Birdwood. 
J.  R.  Evans. 

F.  C.  Toung. 
J.  S.  Barnes. 

F.  M.  Turner. 

G.  Mackeson. 

E.  Huntley. 
C.  G.  Gregor. 

O.  C.  Worthington. 
H.  K.  Rayson. 
T.  S.  Jackson. 
A.  L.  AUworth. 
S.  Croneen. 
W.  Bligh. 

F.  P.  S.  Cress  well. 


A.  Reefes. 
A.  P.AlUn. 
J.  R.  Brans. 
G.  H.  Field. 

MBDICAL  WARD  0LBBK8. 

i    T.  D.  Lister. 
j    E.  G.  Evans. 
I    C.  N.  Thomas. 
I     W.H.Fisher. 
I     W.  8.  Frith. 

M.  Craig. 

A.  M.  Daniell. 

T.  H.  Evans. 

J.  O.  Williams. 

A.  J.  Sharp. 

J.  D.  Thomas. 

W.  Ashby. 

H.  B.  Bolus. 

S.  E.  Worts. 

E.  J.  H.  Budge. 

F.  W.  Wilson. 
A.  Allport. 
S.  G.  Floyd. 
A.  H.  Card. 
F.  P.  Bush. 
A.  G.  Buchanan. 
A.  V.  Chapman. 
H.  D.  Eccles. 
J.  W.  Taylor. 
F.  J.  Coleman. 


8.  0.  OreMwell. 
W.  Winslow. 
H.  Hodgsuo. 
A.L.  Boper. 


W.  J.  Johnson. 
J.  H.  Godson. 
W.  E.  Alston. 
O.  F.  Still. 

F.  N.  Day. 
A.  Shillitoe. 

G.  E  Lockyer. 
£.  Hunt. 

J.  W.  Eastment 
H.  Heamden. 
E.  E.  8.  Silver. 

C.  M.  GreenwaT. 

D.  A.  W.  Martm. 
W.  Poole. 

E.  S.  Dukes. 

F.  Hazell. 

P.  E.  Bearblock. 
C.  S.  Pantin. 
W.  C.  C.  Park. 
H.  Mey  rick  .Jones. 
R.  H.  Luce. 
W.  J.  Harris. 

F.  A.  Robinson. 
W.  H.  Jewell. 

G.  H.  Field. 


ASSISTANT  SUROEONS'   DRE88BRS. 


E.  J.  H.  Budge. 

F.  P.  Bush. 
E.  S.  Worts. 
A.  Allport. 

W.  T.  B.  Donnelly. 
E.  T.  E.  Hamilton. 
T.  R.  Taylor. 
A.  M.  Daldy. 
T.  I.  Mills. 
H.  C.  Sharp. 
E.  E.  W.  Roe. 
C.  M.  Fleury. 
W.  E.  Alston. 
S.  C.  Cresswell. 

E.  S.  Dukes. 

F.  G.  SaflFrey. 

A.  G.  Buchanan. 
S.  G.  Floyd. 
C.  E.  Moffat. 
R.  H.  Luce. 
E.  Hunt. 

G.  Mackeson. 


E.  E.  Frazer. 

F.  H.  Edwards. 
H.  A.  Munro. 
F.  C.  Steam. 
L.  C.  Burrell. 

P.  E.  Beaiblock. 

F.  Hazell. 

R.  £.  G.  Phillips. 

F.  G.  M.  Philps. 

G.  A.  Skinner. 
H.  A.  Hinds. 
G.  H.  Field. 
P.  Hacquoil. 
H.  J.  L.  Wales. 
F.  A.  Robinson. 
E.  Rcid. 

J.  R.  Evans. 
0.  E.  Cooper. 
J.  H.  Joyce. 
E.  P.  H.  Lulham. 
A.  White. 
T.  S.  Robson. 


J.  H.  Compton. 
E.  Ransome. 
E.  Huntley. 
T.  S.  Jackson. 
W.  Bligh. 
M.  Cnug. 
W.  R.  GroTe. 
C.  G.  Gregar. 
C.  W.  Moorshead. 
L.  Slater. 
J.  O.  Williams. 
C.  H.  Harding. 
H.  Cooper. 
M.  Jenkins. 
£.  L.  Adams. 
J.  G.  B.  Coleman. 
A.  L.  Roper. 
J.  J.  E.  Biggs. 
J.  J.  Culmer. 
J.  W.  H.  Eyrs. 
H.D.  Eoolsn. 
A.  O.  Ooolsif . 
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ASSISTANT   SUEGEONS'   DRESSEES   {continued). 

H.  G.  T.  Major.  1  G.  F.  Still.  D.  M.  Beddoe. 

W.  E.  de  Korte.  A.  H.  Card.  F.  M.  Day. 

J.  W.  Taylor.  '  A.  V.  Chapman.  J.  H.  Godson. 

F.  J.  Coleman.  j  H.  P.  Barker.  W.  J.  Burroughs. 

W.  J.  Johnson.  i  A.  B.  Creak. 


F.  N.  Day. 
W.  H.  Jewell. 
H.  Cooper. 
C.  E.  Cooper. 


AUEAL   SUEGEONS'   I>EESSEES. 


W.  A.  Higgs. 
R.  H.  Luce. 
F.  D.  Lumley. 
A.  H.  Meadows. 


W.  H.  Dixon. 
A.  J.  Sharp. 
T.  I.  Mills. 
0.  H.  Harding. 


ASSISTANT   PHYSICIANS'   CLEEKS. 


E.  E.  B.  Landon. 

F.  A.  Robinson. 
J.  H.  Muncaster. 
J.  R.  Evans. 

F.  P.  S.  Cresswell. 
W.  J.  Johnson. 
A.  H.  Godson. 
P.  Lord. 
P.  M.  May. 
W.  H.  Jewell. 
A.  Shillitoe. 


A.  L.  Roper. 
A.  G.  Cooley. 
A.  Meyrick-Jones. 
W.  R.  Grove. 
C.  F.  Wakefield. 
G.  A.  Skinner. 
H.  St  J.  Fraser. 
M.  Ci-aig. 
E.  G.  Annis. 
P.  Hacquoil. 
R.  H.  Luce. 


J.  H.  Godson. 
F.  N.  Day. 
F.  W.  Wilson. 
W.  K.  Steele. 
V.  H.  Barr. 
S.  G.  Floyd. 
J.  R.  Evans. 
A.  J.  Sharp. 
T.  S.  Jackson. 
W.  C.  C.  Park. 


A.  Reeves. 
R.  Gillbard. 
P.  M.  May. 
C.  S.  Pantin. 
G.  H.  Field. 
P.  McK.  Wilmot. 
A.  W.  Sheen. 
F.  C.  Young. 


POST-MOETEM    CLEEKS. 

N.  Instone. 
H.  Cooper. 
H.  T.  Barker. 
G.  T.  Birdwood. 
E.  E.  B.  Landon. 
R.  H.  Moon. 
C.  E.  Salter. 


H.  A.  Munro. 
H.  A.  Duffett. 
A.  H.  Godson. 

F.  M.  Turner. 
R.  C.  Kirkby. 
E.  S.  Tuck, 

G.  Sichel. 


J.  W.  Taylor. 
C.  G.  Morice. 
G.  A.  Skinner. 
V.  H.  Barr. 


OBSTETEIC   WAED   CLEEKS. 

C.  E.  Pollock. 
J.  W.  Eastment. 
J.  R.  R.  Pollock. 
S.  C.  Cresswell. 


H.  A.  Hinds. 
W.  F.  Colclough. 
F.  G.  M.  Philps. 
J.  W.  Culmer. 


OBSTETEIC   OUT-PATIENTS'   CLEEKS. 


E.  E.  B.  Landon. 

F.  A.  Robinson. 
C.  E.  Cooper. 
J.  W.  F.  Jewell. 
J.  H.  Godson. 
E.  Reid. 

W.  G.  Rogers. 


V.  Pendred. 
R.  L.  Wason. 
P.  Lord. 
S.  C.  Cresswell. 
D.  S.  Long. 
G.  H.  Field. 
A.  J.  Sharp. 


H.  B.  Wilkinson. 
C.  G.  Moi-ice. 
P.  M.  May. 
R.  D.  Evans. 
E.  Ransome. 
T.  I.  Mills. 
A.  P.  Allan. 


HoipUal  Appointmenta  held  in  the  year  1891.        877 


DBBSBKBS   IN  TUB  THEOAT  DBPAKTMBMT. 


J.  W.  F.  Jewell. 
J.  M.  Tborne. 
V.  H.  Barr. 
J.  R.  £vanB. 
J.  McD.  Gill. 


F.  D.  Lumlej. 
F.  A.  0«boni. 
W.  H.  Dixon. 
T.  I.  MilU. 
A.  8.  Wublmann. 


H.  B.  Wilkiiuon. 
A.  B.  Tebb. 
P.  Lord 

J.  &  B.  Pollock. 
A.  L.  Boper. 


EXTERN  0B8TBTRI0  ATTIIfDAMTS. 


C.  B.  Braitbwaite. 
G.  Sichel. 
H.B.Wilkinson. 
A.  T.  Rake. 
A.  W.  Sheen. 

C.  E.  Salter. 
J.  B.  Winter. 
R.  L.  Wuson. 
W.  D.  Lovoday. 
H.  B.  Bolus. 

H.  A.  Hinds. 

A.  Reeves. 

R.  Gill  bard. 

H.  E.  Woitbington. 

H.  St.  J.  Fraser. 

J.  H.  Joyce. 

P.  Lord. 

A.  M.  Daldy. 

T.  R.  Taylor. 

E.  T.  E.  Hamilton. 
G.  F.  Bird  wood. 

0.  W.  Moorsbead. 
J.  W.  Eastment. 
R.  Ingram. 
A.  H.  Card. 
A.  V.  Cbapman. 

D.  A.  W  Martin. 
S.  Infield. 
W.  C.  Lawton. 

F.  G.  M.  Pbilps. 
F.  H.  Edwards. 
R.  G.  James. 
P.  H.  Hacquoil. 
V.  Pendred. 
F.  Hazell. 

F.  G.  Hopkins. 
£.  Ransome. 

G.  F.  Still. 
W.  R.  Grove. 
H.  A.  Munro. 

E.  Hunt. 
G.  E.  Lockyer. 
E.  L.  Adams. 
A.  H.  Trevor. 
A.  P.  Allan. 
E.  E.  S.  Silver. 
E.  S.  Tuck. 


R.  Ingram. 
E.  P.  H.  Lulbam. 
0.  E.  Motfa.t. 
T.  8.  Robvon. 
H.  Meyriok-Jone*. 

B.  H.  Luce. 
0.  S.  Pantin. 
E.  S.  Dukes. 
A.  L.  Roper. 

8.  0.  CresBwell. 

E.  E.  Frazer. 
G.  Maokeson. 

W.  T.  B.  Donnelly. 
S.  Croneen. 
T.  D.  Lister. 

C.  G.  Morice. 

F.  H.  Edwards. 
T.  Cowan. 

H.  A.  Munro. 
C.  M,  Fleury. 


SURGICAL  WARD  CLERKS. 

A.  B.  Creak. 
0.  H.  Harding. 
J.  G.  B.  Coleman. 
J.  W.  Culmer. 
W.  H.  Jewell. 
J.  B.  Winter. 
R.  C.  Kirkby. 
A.  Alexander. 
J.  J.  Culmer. 
H.  E.  Sbarman. 
W.  J.  Burroughs. 
W.  C.  C.  Park. 
H.  T.  Hinton. 
H.  Hcamden. 
H.  P.  Barker. 
W.  E.  de  Korte. 
J.  B.  Loathes. 
D.  M.  Beddoe. 
H.  A.  Duffett. 
H.  G.  T.  Miyor. 
L.  Slater. 
A.  O.  Cooley. 
G.  Lawrence. 
T.  D.  Manning. 
L.  Burreli. 
G.  H.  8teele. 


H.  T.  Hinton. 

A.  B.  Crask. 
C.  E.  Cooper. 

B.  E.  O.  PbtUipt. 
D  8.  Long. 

W.  E.  Alston. 
W.  Bliffb. 
E.  J.  H.  Bodg«. 
E.  Beid. 
T.  8aKaki. 
0.  C.  Elliott. 
J.  H.  Mnncaster. 
V.  Pendred. 
J.  8.  Barnes. 
J.  O.  B.  Coleman. 
H.  J.  Thomas. 
J.  H.  Compton. 
A.  J.  Sharp. 
W.  R.  Grove. 
W.  D.  Macdonald. 


O.  A.  Skinner. 
E.  8.  Hoare. 

A.  C.  Hovenden 
G.  8.  Hovenden. 
E.  O.  Annis. 

H.  W.  Graham. 
P.  MoK.  Wilmot. 

B.  H.  Fagge. 

C.  B.  Lneas. 
E.  H.  Drmke. 

A.  Chanin^^'Pearce 
A.  J.  Matbtson. 
J.  H.  Bettington. 
J.  A.  Howaro. 
H.  W.  Beacb. 
G.  E.  Manning. 

E.  A.  Peters. 
H.  M.  8tewart. 
C.  L.  Hopkins. 
G.  liminez. 

J.  C.  V.  Wilkins. 

F.  Cowan. 
W.  L.  Stuart. 
A.  H.  Leete. 
A.  J.  ColUs. 
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ASSISTANT   SURGEONS     CLERKS. 


H.  Cooper. 

E.  Reid. 

R.  Henderson. 

A.  L.  Roper. 

R.  E.  G.  Phillips. 

H.  D.  Eccles. 

J.  G.  B.  Coleman. 

H.  Davies. 

F.  J.  Coleman. 


J.  W.  Culmer. 
E.  Huntley. 
W.  R.  Grove. 
A.  H.  Trevor. 
R.  D.  Evans. 
H.  M.  Jones. 
W.  J.  Johnson. 
E.  H.  Drake. 


H.  F.  Turner. 
A.  G.  Cooley. 
J.  H.  Bettington. 
A.  P.  Allan. 
R.  O.  Moon. 
P.  Hacquoil. 
W.  J.  Harris. 
G.  F.  Still. 


CLEKKS   IN   THE    ELECTRICAL   DEPARTMENT. 

H.  Richardson.  !     H.  A.  DuflFetfc.  W.  J.  Johnson. 


T.  S.  Robson. 
H.  A.  Hinds. 


W.  E.  De  Korte. 
S.  C.  Cresswell. 


J.  C.  Peatson. 
W.  H.  Peake. 


DENTAL   SCHOOL. 
APPOINTMENTS  HELD  DURING  THE  TEAR  1891. 

DENTAL  HOUSE   SURGEON. 

F.  Hopson. 

ASSISTANT   DENTAL   HOUSE    SURGEONS. 

F.  Haynes.  |     P.  Hari-ison.  |     H.  B.  Stoner. 

DEMONSTRATORS   IN   THE   CONSERVATION  ROOM. 

P.  Harrison.  j     F.  J.  Blewitt.  i     S.  Keele. 

F.  W.  Ta  Bois.  |     S.  R.  Apthorpe.  | 

CURATORS   OF   LABORATORY. 

H.  B.  Stoner.  [     A.  R.  Henry.  |    F.  P.  Allworth. 


DRESSERS   IN    THE   EXTRACTION   ROOM. 


H.  A.  Turner. 
R.  E.  Woodcock. 
J.  M.  Tarachand. 
F.  H.  Wallis. 
W.  R.  Butler. 
A.  V.  Brimmer. 
F.  E.  Pritchard. 


G.  W.  Whitworth. 
H.  P.  Taylor. 

E.  Picnot. 

F.  H.  Carpenter. 
L.  G.  Musgrave. 

G.  Williams. 
W.  H.  Lyne. 


G.  S.  F.  Manton. 
C.  H.  Oram. 
J.  B.  Parfitt. 
W.  R.  Wood. 
J.  E.  O.  Brawn. 
F.  C.  Bromley. 
E.  V.  Knight. 


DRESSERS   IN   THE    GAS   ROOM. 


F.  J.  Blewitt. 
F.  Allworth. 
A.  J.  Makepeace. 
F.  H.  Wallis. 


G.  S.  F.  Manton. 
J.  M.  Tarachand. 
R.  E.  Woodcock. 


F.  E.  Pritchard. 
W.  R.  Butler. 
A.  V.  Brimmer. 


GUY'S   HOSPITAL. 


MEDICAL  AND  SURGICAL  STAPF. 
1691. 


Coniolting  Phytidaju. 

8.  Wiles.  M.I)..  LL.l)..  F.R.8. 

P.  W.  Pavt,  M.D.,  LL.D.,  P.R.8. 

Connilting:  Obstetric  Physicians. 

H.  Oldham.  M.D. 
J.  Bbaxton  Hicks.  M.I)..  F.R.S. 

Physicians. 

P.  H.  Ptk-Smith,  M.D.,  F.R.S. 
Fbbdbbick  Tatlob,  M.D. 

J.   P.   OOODHABT.  M.D. 

W.  Halb  Whitk,  M.D. 

Assistant  Physicians. 

0.  Newton  Pitt,  M.D. 

E.  C.  Pbkbt.  M.D. 

L.  E.  SuAW.  M.D. 

J.  W.  Washbockn,  M.D. 

Obstetric  Physician. 
A.  L.  Oaiabih,  M.D. 

Assistant  Obstetric  Physician. 
P.  HOBKOCKS,  M.D. 

Dental  Surgeon. 
P.  Nbwland-Pbdlbt,  E<q. 

Senior  Assistant  Dental  Surgeon. 
W.  A.  Maoob,  Esq. 

Medical  Begistrar. 
£.  W.  Good  ALL,  M.D. 


CuTBtor  of  the  Museum. 
Dr.  Shaw. 


CoBsaltisf  SBrfMBB. 

Kdwabd  Cock,  Km|. 

J.  BiBKirr,  Eaq. 

Thomas  Hrtakt,  M.Ch. 

ConsnltlB);  OphthaloUe  SorfMB. 
CuABLis  Badbb.  Req. 

tarfMM. 
Abthcb  E.  Dubham.  Esq. 

H.  O.  HowiB.  M.S. 
N.  Datibs-Collbt.  M.C. 
K.  Climbkt  Lccas,  B.8. 

AwistBBt  SorgMBS. 

C.  H.  QOLDIBO-BlBD,  M.B. 

W.  H.  A.  Jacobmb.  M.Cb. 
Chabtibs  J.  Stmobss,  M.S. 
W.  Abbuthbot  Lakb,  M.8. 

Ophthalmic  Surgeba. 
C.  UlooBliB.  Esq. 

Assistant  Ophthalmic  SorgMB. 

W.  A.  Hrailbt,  Esq. 

Aoral  Surgeon. 

W.  Laidlaw  Ptbtbs,  Beq. 

iBstnctor  in  Aaastbttlea. 

Tom  Bibo,  Esq. 

Sorgical  Begistrar. 

J.  McD.  QiLi,  M.D. 


LyiBf -ia  CbBiity. 
Dr.  Qalabiv  and  Dr.  HOBBOCXB. 


Dean  of  the  MedicBl  School  and  Warden  of  the  CoUef*. 
Dr.  PiBBT. 
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Lecturers  and  Demonstrators, 


LECTUEEKS  AND  DEMONSTRATOES. 


Clinical  Medicine 

Clinical  Surgery    

Medicine 

Practical  Medicine        

Surgery 

Practical  Surgery 

Operative  Surgery 

Midwifery  and  Diseases  of  Women 

Practical  Obstetrics     

Mental  Diseases     

Ophthalmic  Surgery      

Dental  Surgery      

Aural  Surgery        

Diseases  of  the  Skin     

Diseases  of  the  Throat 

Ehctro- Therapeutics    

Ancesthetics    

Hygiene  and  Public  Health 

Pathology       

Morbid  Anatomy 

Morbid  Histology ... 

Bacteriology 

Medical  Jurisprudence 

Anatomy 

Practical  Anatomy       

Physiology      

Histology  and  Practical  Physiology 
Materia  Medica  and  Therapeutics 

Practical  Pharmacy     

Chemistry       

Practical  Chemistry      

^Experimental  Physics 

Biology 


Thb  Physicians  and  Assistant  Physicians. 

The  Suk&eons  and  Assistant  SuEaEONS. 

Dh.  Pye-Smith  and  Db.  Tayiob. 

De.  Goodall. 

Me.  Howse  and  Me.  Davies-Coilby. 

Me.  Symonds  and  Me.  Lane. 

Me.  Symonds. 

De.  Galabin. 

Db.  Hoeeocks. 

De.  Savage. 

Me.  Higgens  and  Me.  Beailey. 

Me.  Newland-Pediey. 

Me.  Laidiaw  Pueves. 

De.  Peeey. 

Me.  Symonds. 

De.  Washbouen. 

Me.  Tom  Bied. 

Me.  Tueneb. 

De.  Pitt. 

De.  Pitt,  De.  Peeey,  and  De.  Shaw. 

De.  Pitt  and  Me.  Lane. 

De.  Washbouen. 

De.  Stevenson. 

Me.  Lucas  and  Me.  Jacobson. 

Me.  Dunn,  Me.  Taegett,  and  Me.  Feipp. 

Me.  Golding-Bied,  De.  Washbouen,  and 

De.  Stabling. 
Db.  Stabling  and  Me.  Tubbt. 
De.  Hale  White. 
The  Hospital  Dispenseb. 
De.  Stevenson. 
Me.  Geoves. 
Pbofbssoe  Reinold. 
Me.  Beddabd  and  Db.  Campbell. 


The  Hospital  contains  695  beds,  of  which  500  are  in  constant  occupation. 
Special  Classes  are  held  for  Students  preparing  for  the  Examinations  of  the 
University  of  London,  and  other  Higher  Examinations. 


Schotarthipi  and  Prizes,  881 


APPOINTMENTS. 

All  HoipiUl  AppointtnenU  ara  m«de  strictly  la  aeconUne*  with  tb«  merit*  of 
tho  Caiididatea,  and  without  extra  pajrtnent. 

ENTRANCE  SCHOLARSHIP   IN  SEPTEMBER,  1801. 

Two  Open  Scholamhipi  in  Art*,  one  of  the  valne  of  100  gaineaa  open  to 
candidates  under  20  years  of  n.ge ;  and  one  of  SO  i^iaess  open  to  aindidat«a 
under  25  years  of  age.  Two  Open  Scholarships  in  Science,  one  of  the  value  of 
125  guineas,  and  another  of  60  guineas,  open  to  candidatea  under  26  jmn  of 
age. 

PRIZES 

Are  awarded  to  Students  In  their  various  years,  amounting  lo  the  aggregate  to 
more  than  £450. 

DENTAL  SCHOOL. 

The  Dental  School  is  attached  to  the  Hospital,  which  affords  to  Students  all 
the  instruction  required  for  a  Licence  in  Dental  Surgery. 

COLLEGE. 

The  Residential  College  accommodates  about  60  Student*  in  addition  to  t)M 
Resident  StaiT  of  the  Hospital,  and  contains  a  large  Dining  Hall,  Reading  Roons, 
and  Gymnasium  for  the  use  of  the  STiTOBirTS'  Club. 


For  Proepectus  and  further  information  apply  to  the  Daaa,  Dr.  Peebt,  Ony'a 
Hospital,  London,  S.E.  ' 


GUY'S   HOSPITAL. 


DENTAL   SCHOOL. 

1891. 


Attendance  of  Assistant  Dental  Surgeons. 

Mornings. 

Mr.  Maggs,  L.E.C.P.,  M.E.C.S.,  L.D.S.Eng. 

Mr.  Mansbridge,  L.R.C.P.,  M.E.C.S.,L.D.S.Eng. 

Mr.  Haeold  Mueeay,  L.D.S.Eng. 

Mr.  Haebt  Pillin,  L.D.S.Eng. 

Mr.  G.  O.  EicHAEDS,  M.E.C.S.,  L.D.S.Eng. 

Mr.  Eouw,  L.E.C.P.,  M.E.C.S.,  L.D.S.Eng. 

Afternoons. 

Mr.  Badcock,  L.E.C.P.,  M.E.C.S  ,  L.D.S.Eng. 
Mr.  A.  E.  Bakee,  L.E.C.P.,  M.E.C.S.,  L.D.S.Eng. 
Mr.  J.  O.  BuTCHEE,  L.D.S.Eng. 
Mr.  Teaer  Haeeis,  M.E.C.S.,  L.S.A.,  L.D.S.Eng. 

The  Dental  Surgeon,  Mr.  Newland-Pedlet,  F.E.C.S.,  L.D.S.Eng., 
attends  on  Tuesdays  in  the  Extraction  Eoom  to  see  special  cases. 

Anaesthetists. 

Dr.  Cock,  M.S. 

Mr.  Feipp,  M.B.,  B.S. 

Dr.  Lancastee. 

Mr.  Lloyd,  L.E.C.P.,  M.E.C.S. 

Dr.  J.  E.  Silk. 


LBCTUEES  AND   DEMONSTRATIONS. 
"WoTEB  Session. 
Dental  Surgery        .        .        .        .Mr.  Newland-Pedlet. 
Dental  Anatomy  and  Physiology     .    Mr.  Maggs. 
Metallurgy Mr.  Geotes,  E.E.S. 

SuMMEE  Session. 
Dental  Mechanics  .        .        .     Mr.  Eichaeds. 

Dental  Microscopy  .        .        .    Mr.  Mansbeidge. 

Operative  Dental  Surgery  .Mr.  Mueeay. 

Demonstrations  of  Dental  Mechanics    Mr.  Pillin. 
Dental  Tutor  ....    Mr.  Eouw. 


Dental  School,  888 

The  Dental  Department  of  Ouy's  Hotpital  wm  organiwd  ■• 
a  complete  School  of  Dental  Surfjery  at  the  beginning  of  the 
Winter  SoHsion,  1880.  In  addition  to  the  accommodation  which 
already  existod  in  the  Out-patifOt  Department  for  the  extraction 
of  toetl),  the  Governors  erected  epecial  buildings — a  Conservation 
Kuotn,  in  which  the  operntioiis  of  conservativo  dentistry  were  carried 
out,  and  a  Dental  Laboratory,  in  which  Students  received  inatruc- 
tion  in  the  construction  and  adjustment  of  artificial  denturvs  for 
patients  under  their  care.  The  rapid  growth  of  the  School  sood 
necoHsitated  increased  accommodation. 

The  New  Dental  School  Building  is  of  considerable  extent,  and 
is  rapidly  approaching  completion,  and  supplies  all  that  is  requisite 
for  the  practice  and  teaching  of  Dental  Surgery.  The  new  Conser- 
vation Room  contains  fifty  Modern  Operating  Chairs,  and  it  is  open 
all  day  for  practice ;  and  the  Special  Lectures  are  arranged  to 
harmonise  with  the  General  Lecturen. 

The  New  Dental  Laboratory  will  be  65  ft.  long.  There  will  be 
seats  for  thirty  studontH,  and  they  will  be  allowed  to  construct  and 
fit  dentures  and  correction-plates  for  patients,  thus  gaining  valuable 
experience  in  taking  models,  making  "  bites,"  and  adjusting  artificial 
teeth  in  the  mouth.  Suitable  casen  will  be  found  in  the  Hospital, 
and  the  work  done  will  be  absolutely  free  of  charge.  Practical 
instruction  will  be  given  to  supplement  the  Course  of  Lectures  on 
Dental  Mechanics,  and  Demonstrations  will  be  held  on  the  con- 
struction of  dental  splints,  obturators,  and  vela,  used  in  treating 
patients  in  the  wards,  where  there  arc  always  interesting  cases  of 
surgical  disorders,  complicated  with  dental  lesions. 

There  is  an  Extraction  Room  for  ordinary  cases,  and  a  Oas  Room 
for  operations  under  Ansesthetics,  which  are  administered  daily  to 
such  patients  as  the  dental  officers  recommend.  Cases  suitable  for 
conservative  treatment  are  transferred  to  the  Conservation  Boom 
at  the  discretion  of  the  Assistant  Dental  Surgeons. 

The  Teaching  Power  of  the  School  has  also  been  augmented  bj 
the  appointment  of  four  additional  Assistant  Dental  Surgeons,  who 
attend  in  the  afternoons. 

Every  Facility  is  afforded  to  students  desiring  to  take  medical 
qualifications  in  addition  to  the  L.D.S.,and  in  their  case  the  dental 
curriculum  can  be  spread  over  the  whole  general  course. 

Continuous  Instruction  is  afforded  by  means  of  a  separate 
morning  and  afternoon  staff  of  Dental  Officers.     The  lectures  are 
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given  at  hours  convenient  to  students.     Ten  clinical  demonstrations 
are  given  weekly  by  members  of  the  Dental  Staff. 

A  Clinical  Demonstration  is  given  at  11  a.m.  by  the  Assistant 
Dental  Surgeon  for  the  day  on  one  of  the  various  methods  of  filling, 
the  preparation  o£  roots  for  pivots,  and  the  adaptation  of  porcelain 
and  metal  crowns  to  broken-down  teeth.  Electric  Motors  and 
Mallets  are  employed  in  these  demonstrations,  and  a  Dynamo  has 
been  installed. 

Frizes  have  lately  been  established,  and  will  be  awarded  for  the 
first  time  in  the  present  academical  year.  For  First  Tear's 
Students,  a  Prize  of  £10 ;  for  Second  Year's  Students,  Prizes  of 
d615  and  £10 — the  latter  being  given  for  Operative  Dental  Surgery. 


The  Pee  for  the  General  and  Special  Lectures  'and  Hospital 
Practice  required  for  the  L.D.S.Eng.  is  <£90  on  entrance,  or  90 
guineas  by  instalments.  The  Fee  for  L.E.C.P.,M.E.C.S.,  L.D.S.Eng. 
is  £180  on  entrance,  or  180  guineas  by  instalments.  Further 
information  with  Prospectus  can  be  obtained  from  the  Dean, 
Guy's  Hospital,  S.E. 
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ASTLEY    COOPER    PRIZE. 
The  next  Triennial  Prize  of  Three  Hundred  Pounds, 

Under  the  IVill  of  the  late  $ik  Abtlby  P.  Cooper,  Btrt., 

WILL  BB  AWABOBU  TO 

THB  AUTHOR  OF  TUB  BEST  BSSAY  OR  TRBAT18B  ON 

*'  The  Anatomical  Distribution  of  the  I/ymphatic  Vessels 
and  the  Physical  Forces  concerned  in  the  mavemmU 
of  the  Lymph." 


The  Cunditious  niinexed  by  the  Testator  lire,  "That  the  BsMy*  or 
"  Treatises  tu  be  written  for  such  Prize  shall  contain  original  experi* 
"  menta  and  observations,  which  shall  not  have  been  pre viouily  pub- 
"  lislied,  and  that  each  Etsay  or  Treatise  shall  (as  far  as  the  subject 
"  shall  admit  of)  be  illustrated  bij  preparations  and  by  drawings,  which 
"  preparations  and  drawings  shall  be  added  to  the  .Museum  of  Guy't 
"  Hospital,  and  shall,  together  with  the  Work  itself  and  the  sole  and 
*•  exclusive  interest  therein  and  the  copyright  thereof,  liecome  hence- 
"  forth  the  property  of  that  Institution,  and  shall  be  relinquished  and 
"  transferred  as  such  by  the  successful  candidate." 

And  it  is  expressly  declared  in  the  Will  "  That  no  Physician  or 
"  Surgeon,  or  other  oflScer  for  the  time  being,  of  Guy's  Hospital  or  of 
"  St.  Thomas's  Hospital,  in  the  Borough  of  Southwark,  nor  any  person 
"  related  by  blood  or  affinity  to  any  such  Physician  or  Surgeon,  for 
"  the  time  being,  or  to  any  other  Officer  for  the  time  being  in  either 
"  of  the  said  Hospitals,  shall  at  any  time  receive  or  be  entitled  to 
"  claim  the  Prize."  But,  with  the  exceptions  here  referred  to,  this 
Prize  is  open  for  competition  to  the  whole  world.* 

Candidates  are  informed  that  their  Essays,  either  written  in  the 
English  Language,  or,  if  in  a  Foreign  Language,  accompanied  by  an 
English  translation,  must  be  sent  to  Guy's  Hospital  on  or  before 
January  1st,  1895,  addressed  to  the  Physicians  and  Surgeons  of  Guy's 
Hospital. 

Each  Essay  or  Treatise  must  be  distinguivhed  by  a  Motto,  and  be 
accompanied  by  a  sealed  envelope  containing  the  name  and  address 
of  the  Writer.  None  of  the  envelopes  will  be  opened  except  that 
which  accompanies  the  successful  Treatise.  The  unsuccessful  Essays 
or  Treatises,  with  the  illustrative  preparations  or  drawings,  will 
remain  at  the  Museum  of  Guy's  Hospital  until  claimed  by  the  respec. 
tive  writers  or  their  agents. 

*  The  Prize  cannot  be  awarded  to  any  Essay  which  is  the  joint  prodactioa  of 
two  or  more  authors. 
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The  Forty-seventh  Volume,  being  the  Thirty-second  of  the  Third 
Series.  Edited  by  N.  Davies-Collet,  M.A.,  M.C.,  and  W.  Hale 
White,  M.D.  With  Autotype  Portrait,  Plates,  and  Woodcuts. 
Price  to  Subscribers,  6s. ;  to  Non-subscribers,  7s    6d.     Postage  free. 

Contents. 

1.  In  Memoriam  : — Sir  William  Gull. 

2.  Report  of  Cases  of  Anthrax  or  Malignant  Pustule  under  the  care  of  Mr. 

Davies-CoUey  ;  with  Notes  upon  the  Treatment  of  this  Affection  by  the 
External  and  Internal  Use  of  Ipecacuanha.     By  N.  Davies-Colley. 

3.  Sarcoma  of  the  Tongue.     By  J.  H.  Targett,  M.S. 

4.  An  Analysis  of  the  Cases  of  Chorea  which  have  occurred  in  the  Hospital 

during  Eleven  Consecutive  Years.     By  E.  W.  Goodall,  M.D. 

5.  A  Case  of   Fracture  of   the   Coracoid    Process   uncomplicated  with    other 

Injury,  with  a  Study  of  the  Lesion.     By  R.  Clement  Lucas,  B.S. 

6.  On  Primary  Malignant  Disease  of  the  Liver.     By  W.  Hale  White,  M.D. 

7.  The  Pathology  of  Acute  Infective  Periostitis  and  Acute  Necrosis  of  Growing 

Bone.  Being  the  Report  of  an  Investigation  carried  on  in  the  Wopk-- 
rooms  of  the  Royal  College  of  Surgeons  of  England  and  the  Pathological 
Institute  at  Leipzig,     By  A.  H.  Tubby,  M.S. 

8.  Chiefly  concerning  Bruits.     A  Lecture  on  Pathology  from  a  Course  upon 

"  Points  in  the  Pathology  of  Diseases  of  the  Heart."  By  James  F. 
Goodhart,  M.D. 

9.  A    Case   of    Glanders,   with    the    Results   of   Cultivation   and    Inoculation 

Experiments.     By  J.  W.  Washbourn,  M.D. 

10.  On  the  Pathology  and   Prognosis   of   Pernicious  Anaemia.     By  W.    Hale 

White,  M.D. 

11.  Experimei\ts  on  some  Antiseptics  and  Disinfectants.     By  Percy  C.  Evans, 

M.B.     (Communicated  by  J.  W.  Washbourn,  M.  D.) 

12.  Congenital  Wry-Neck   (Caput  obstipum  congenitale ;    Torticollis  congeni- 

talis)  ;  with  Remarks  on  Facial  Hemiatrophy.     By  C.  H.  Golding-Bird. 

13.  Note  on  the   Urine  in  a  Case  of  Phosphorus  Poisoning.     By  Ernest  H. 

Starling,  M.D.,  and  F,  Gowland  Hopkins,  B.Sc. 

14.  A  Case  of  Compression  Paraplegia,     By  E.  W,  Goodall,  M,D,     With  an 

Account  of  the  Microscopical  Examination  of  the  Cord,  By  E. 
Goodall,  M.D. 

15.  Two  Doubtful  Cases  of  Tuberculosis,  in  which  the  Diagnosis  was  cleared  up  by 

Inoculation.    By  J.  W.  Washbourn,  M.D.,  and  W.  H,  A.  Jacobson.M.Ch. 

16.  Abnormalities  observed  in  the  Dissecting  Room  of  Guy's  Hospital  during 

the  Sessions  1888—1890.  By  L.  H,  Dunn,  M.S.,  J.  W.  Washbourn, 
M.D,,  and  J.  H.  Targett,  M.S. 

17.  A  Case  of  Internal  Derangement  of  the  Knee-Joint,  from  Splitting  of  the 

Internal  Semilunar  Cartilage,  Treated  by  Operation.  By  N,  Davies- 
Colley, 

18.  List  of  Specimens  added  to  the  Pathological  Museum  during  the  years 

1888-89,     By  G,  Newton  Pitt,  M.D,,  and  Lauriston  E,  Shaw,  M,D, 
List  of  Pupils  who  have  passed  the  Examinations  of  the  several  Universities, 

Colleges,  &c.,  1889, 
List  of  Prizemen  and  Medallists,  1888-89. 
List  of  Pupils  who  have  received  Appointments  at  Guy's  Hospital,  1889. 
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